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EXECUTIVE SUMMARY 


1. The Omnibus Budget Reconciliation Act of 1993' (Budget Act) requires the 
transfer of at least 200 megahertz of spectrum from Government to private sector use. An 
immediate transfer of 50 megahertz was mandated, with a significant portion of the spectrum 
to be reserved until after a ten-year period. The remaining spectrum is to be allocated and 
assigned gradually over a ten-year period. The Budget Act further requires that the Federal 
Communications Commission prepare, submit to the President and the Congress, and 
implement a plan for the allocation and assignment under the Communications Act of 1934 of 
the frequencies not immediately transferred. 


2. In its Spectrum Reallocation Final Report (Final Report), the National 
Telecommunications and Information Administration of the U.S. Department of Commerce 
(NTIA) identified 235 megahertz of spectrum to be transferred, in 12 bands of frequencies 
with different reallocation status and transfer dates for release from Government to non- 
Government use. Last year, the FCC acted to allocate the first 50 megahertz made 
immediately available and to develop rules for the utilization and assignment of this spectrum. 
This Spectrum Plan deals with the 185 megahertz of remaining spectrum. While not a 
proposal for the use of these bands, the Spectrum Plan identifies the scope and timing of 
future rule making proceedings in fulfillment of the requirements of the Budget Act. 
Congress anticipated that the FCC would be changing the plan in future proceedings and 
accordingly enacted appropriate provisions. 


3. Aggregating Bands. The first step of this Spectrum Plan is to aggregate into fewer 
groups the 12 bands of frequencies that comprise the total spectrum to be transferred. This © 
simplification shown below will facilitate the decision process by grouping together several of 
the bands that are contiguous or sufficiently close in frequency to have similar physical 


properties. 


GROUP (MHZ) AVAILABILITY/ACCESS 
> Group 1: 
1390 - 1400 1999 
1427 - 1432 1999 
1670 - 1675 1999 
1710 - 1755 2004 


' Omnibus Budget Reconciliation Act of 1993, Pub. L. No. 103-66, Title VI, 
§ 6001(a)(3), 107 Stat. 312 (approved August 10, 1993); see H.R. Rep. No. 103-213, 103rd 
Cong., 1st Sess. (1993). Relevant provisions of the Budget Act were codified under Title 47 
U.S.C. and references will be to the codified text. 
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> Group 2: 


2300 - 2310 Immediate 
2390 - 2400 Reallocated 1995 
2400 - 2402 Immediate 
2402 - 2417 Reallocated 1995 
2417 - 2450 Immediate 
> Group 3: 
3650 - 3700 1999 
» Group 4: 
4635 - 4660 1997 
4660 - 4685 Reallocated 1995 


4. Scheduling. In 1995, the FCC allocated 3 bands that made up the 50 megahertz 
initially transferred. In view of the fact that all of the remaining bands of Group 2 are 
immediately available and that the remaining band of Group 4 will become available in less 
than 10 months, the FCC plans to initiate promptly a rule making to allocate these bands and 
to develop appropriate service rules, thereby expeditiously placing these frequencies into 
private sector use. Similarly, the 1999 date for the availability of Group 3 frequencies, which 
make up the largest single band to be transferred, points to rule making for this band to be 
initiated during 1997. The bands of Group 1 would constitute the reserve frequencies that the 
Budget Act requires. Thus, in accordance with the timetable for the release of the bands, the 
following schedule for rule making proceedings is planned: 


RULE MAKING PROCEEDINGS GROUP 
> Initiate 1996 Groups 2 & 4 
> Initiate 1997 Group 3 
> Initiate 2006 Group 1 


5. Allocation. The FCC repeatedly has stated that its objective is to ensure that 
spectrum is put to its best and most valued use and that the greatest benefit to the public is 
attained. This goal will be paramount in our proceedings to address the remaining 185 
megahertz. In its Report and Order allocating the first 50 megahertz, the FCC further stated 
that one way to achieve this goal is to adopt an allocation to both fixed and mobile services 
because permitting this broad use would allow licensees in commercial service to offer a wide 
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range of services employing varying technologies? The approach was to allocate 25 
megahertz for commercial fixed and mobile use without identifying specific services; it was 
further decided that licenses for the spectrum would be available through competitive bidding 
to the extent possible and practical. While affirming its belief that a general allocation would 
yield the most highly valued services for the public, it concluded that the remaining 25 
megahertz should be allocated for unlicensed services rather than commercial fixed and 
mobile terrestrial uses. This also was predicted to yield public benefits in new service 
capabilities and sharing technologies, and to promote the Commission's goal of ensuring that 
spectrum is put to its best and most valued use. 


6. On March 5, 1996, the Commission held an all-day En Banc hearing that 
specifically addressed how to formulate spectrum policy for all services, incluuing 
commercial, private, and unlicensed applications in the United States and submission in 
international.fora. In considering the appropriate use of the remaining 185 megahertz, the 
Commission intends to consider all options, including but not limited to those addressed in 
allocating the first 50 megahertz. As required by the Budget Act, this approach will ensure 
the availability of spectrum for, and the stimulation of the development of, a wide array of 
new technologies and services that will benefit the American public, some of which may not 
be currently envisioned. 


7. Public Safety. Among the wide array of services that we will consider in 
allocating the remaining 185 megahertz is public safety use. The Omnibus Budget 
Reconciliation Act of 1993 requires the FCC to study the public safety spectrum needs and to 
develop a plan that ensures that adequate spectrum is available for public safety uses through 
the year 2010. At the Commission's En Banc hearing, representatives of public safety 
agencies outlined their spectrum needs, and in future proceedings the FCC will solicit 
comment on possible use of some of the transferred bands in support of safety of life and 
property as part of the national public safety planning activity that was initiated in November 
1995.. In a separate action the FCC and NTIA have chartered the Public Safety Wireless 
Advisory Committee to advise on operational, technical and spectrum requirements of Federal, 
state and local public safety entities through the year 2010. The report from the Advisory 
Committee is due to the FCC and NTIA in the summer of 1996 and will identify spectrum 
requirements and possible bands that would fulfill these requirements. The Advisory 
Committee is considering not only bands transferred in accordance with the Budget Act, but 
also other bards including frequencies currently used exclusively by the Federal Government 
and separately vy the private sector. The FCC and NTIA will respond to the requirements 
and recommendations of the Advisory Committee within their respective areas of 
responsibility. In developing proposals for the remaining transferred frequencies, the FCC 
may identify possible use of some parts of this spectrum in support of the Advisory 


? First Repori and Order and Second Notice of Proposed Rule Making, Allocation of 


Spectrum Below 5 GHz Transferred from Federal Government Use, ET Docket No., 94-32, 
FCC 95-47, released February 17, 1995, 10 FCC Red 4769 (1995). 
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Committee plan for public safety. A separate proceeding to deal with the public safety issues 
developed by the Advisory Committee will be initiated in the near future. 
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I. INTRODUCTION 


8. The Budget Act required the transfer of at least 200 megahertz of spectrum from 
Federal Government to private sector usage.’ An initial amount of spectrum, 50 megahertz, 
was to be transferred immediately on an expedited basis. A short and specific timetable was 
mandated for the withdrawal of Government assignments from these initial frequencies and 
for the reallocation of this spectrum and the proposal of regulations for assignment by the - 
Federal Communications Commission. Continuation of the FCC's auction authority was 
contingent on meeting these milestones. These actions were completed as required within 18 
months of the enactment date.* 


9. In dealing with the remaining spectrum, Congress prescribed a different approach. 
Rather than detailed scheduled withdrawal of Government assignment, reallocation, and. 
proposals for non-Government reassignment, Congress required the FCC to develop a plan 
with several statutory features that extend to over a decade. This Spectrum Plan is submitted 
in response to that requirement. 


10. The Budget Act requires the FCC to prepare, submit to the President and the 
Congress, and implement a plan for the allocation and assignment under the 1934 Act of the 
spectrum reallocated from the Federal Government, less the frequencies made immediately 
available. The Spectrum Plan is due no later than one year after FCC receipt of the NTIA 
Spectrum Reallocation Final Report, in which the transferred spectrum bands are finally 
identified. This date is March 22, 1996. 


11. Congress was concerned that the remaining spectrum not be proposed for 
immediate allocation and assignment and made several stipulations that, in effect, would 
extend such a process. The Plan is to take into account the timetable for the withdrawal of 
Government assignments as recommended by the Secretary of Commerce. A significant 
portion of the transferred spectrum is to be held in reserve for allocation and assignment 
beginning after a ten-year period that begins with the submission of this Plan. The remaining 
spectrum is to be allocated and assigned gradually over the course of the ten-year period. 


з 47 U.S.C. § 923. 


^ The public now has direct access to 10 MHz for unlicensed PCS devices and to 15 
MHz for continued use under Part 15 rules; 25 MHz will serve the new General Wireless 
Communications Service, for which licenses will be auctioned at a later time. See Table II-1 
and paras. 20 and 21. 


5 47 U.S.C. $ 925(b). 
6 14. 
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12. The Budget Act also directed attention to the requirement for appropriate 
provisions to ensure the availability of frequencies for new technologies and services and for 
the stimulation of new technology development. ` Similarly, appropriate provisions for safety 
of life and property are required. 


13. Congress did not intend for the processing of th. transferred Government 
spectrum over the ten-year time period to be independent of existing and future FCC actions 
for spectrum already under its jurisdiction. -Especially with respect to the efficient use of the 
spectrum, feasibility of allocations other than the transferred spectrum would continue to be 
addressed, as would innovations and marketplace developments that may affect spectrum 
efficiencies. However, the statute specifically stated that the Plan shall "not prevent the 
Commission from allocating frequencies, and assigning licenses to use frequer:-ies, not 
included in the plan." Finally, the Plan is not viewed as immutable, but in fact seen as 
evolving in future proceedings." 


14. The basic approach is to plan a series of rule makings for the allocation and 
assignment of the remaining frequencies and to identify the scope and the time frames of the 
proceedings, consistent with the timetable for the release of the spectrum for private sector 
use and other mandates. Section II gives a brief background of the Spectrum Plan and the 
early steps in the transfer process. Section III describes the spectrum that is identified for 
transfer and focuses on aspects of the transferred spectrum that might affect its uses, such as 
required shared use. Spectrum Plan details on the future proceedings are identified and 
scheduled in Section IV, and Section V cites other requirements. 


7 47 U.S.C. $ 925(b). 
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Il. BACKGROUND 


15. The Reallocation Process. The Budget Act, signed into law by Congress on - 
August 10, 1993, requires that the Secretary of Commerce identify at least 200 megahertz of 
spectrum currently allocated for use by Federal Government agencies, for transfer to the FCC 
for use by the private sector.* All of the 200 megahertz of spectrum recommended for 
reallocation must be located below 5 gigahertz, with at least 100 megahertz of this being 
below 3 gigahertz. The Budget Act permits up to 100 megahertz of the spectrum 
recommended for reallocation to be retained for some use by Federal Government stations 
provided that the Government use is limited to substantially less than the potential use to be 
made by non-Government stations (This would be considered "mixed use" spectrum).’ The 
Budget Act required that the Secretary of Commerce issue a report within six months of the 
date of its enactment that makes a preliminary identification of reallocable bands of 
frequencies that meet criteria established by the Act. The Budget Act further requires the 
Secretary of Commerce to identify 50 megahertz of the 200 megahertz of spectrum that can 
be made available for reallocation immediately upon issuance of the Preliminary Вероп.® At 
least one-half of the 50 megahertz identified for immediate reallocation must be below 3 
gigahertz and all of it must be identified for exclusive non-Government use. The President 
must withdraw the assignment to a Federal Government station of any frequency 
recommended for immediate reallocation within six months of release of the preliminary 
report (by August 10, 1994) so that the spectrum is then available for exclusive non- 
Government use.'' 


* The Communications Act of 1934 authorized the FCC to assign frequencies to all radio 
stations in the United States except those belonging to the Federal Government. Use of the 
term "private sector" refers to commercial entities, private entities, local governments, and 
public safety organizations. Section 305 of the Communications Act, 47 U.S.C. $ 305, 
authorizes the President to assign frequencies to Federal Government stations. This authority 
has been delegated to the Assistant Secretary of Commerce for Communications and 
Information (who is also the Administrator of the National Telecommunications and 
Information Administration). See Pub. Law 102-538, 106 Stat. 3533 (1992) and Executive 
Order 12046. 


У 47 USC. 5 923(b). 
10 47 U.S.C $ 923(e)(2)(A). 


'' The Budget Act contains a provision whereby the President can substitute alternative 
frequencies if he determines that: 1) the reassignment would jeopardize the national defense 
interests, 2) the frequency proposed for reassignment is uniquely suited to meeting important 
governmental needs, 3) the reassignment would seriously jeopardize health or safety, 4) the 
reassignment will result in costs in costs the Federal Government that are excessive in relation 
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16. In accordance with the timing requirements of the Budget Act, on February 10, 
1994, the U.S. Department of Commerce released its report making a preliminary 
identification of spectrum for reallocation. The Preliminary Report identified exactly 200 
megahertz of spectrum for reallocation and provided a timeline for making each frequency 
band available for non-government use and set forth certain conditions on use of each band. 


17. The Budget Act provided a 90-day period from the release of the Preliminary 
Report during which interested parties could file comments with the Secretary of Commerce 
regarding the report and its recommendations. That 90-day period ended May 11, 1994. A 
total of 51 comments were filed, copies of which were provided to the FCC by the 
Department of Commerce. The Commission reviewed these comments and submitted 
recommendations and analysis to the Secretary of Commerce on February 10, 1995, within 
the required 90-day period. In its report, the Commission concluded that the frequency bands 
identified in the Preliminary Report provide a foundation for providing useful spectrum for 
use by the private sector, but that some changes to the preliminary plan would greatly 
increase the benefit to the public.'? The Commission therefore recommended that (1) the 
preliminary plan be modified to include spectrum below 1 GHz, (2) larger blocks of spectrum 
be identified, (3) the spectrum be made available earlier. In addition, the Commission 
recommended that steps be taken to ensure that reallocated spectrum, including shared bands, 
be available as early as possible in major urban areas where congestion in bands currently 
available for non-government use is greatest. The Commission provided an example of a 
reallocation plan that it believed would provide greater benefit to the public. The 
Commission’s example would have reallocated of a total of 335 megahertz of spectrum. 


18. After considering the written public comments, input from open public meetings, 
comments and recommendations of the FCC, and comments from Federal Government 
spectrum users, the Department of Commerce released a report on March 22, 1995, with final 
recommendations for bands of spectrum to be reallocated. The Final Report identifies 235 
megahertz for reallocation, including the 50 megahertz identified in the Preliminary Report for 
immediate reallocation. The bands identified in the Final Report, with dates when each band 
will be available for non-government use, are shown in Table 1. In addition, NTIA indicated 
that it was also considering accommodation of non-Government services in several other 
bands, including 225-400 MHz, 3625-3650 MHz, and 5850-5925 MHz, in the future. 


to the benefits that may be obtained from commercial or other non-Federal uses, or 5) the 
reassignment will disrupt the existing use of a Federal Government band of frequencies by 
amateur radio licensees. See 47 U.S.C. § 924. 


2 Preliminary Spectrum Reallocation Report, U.S. Department of Commerce, NTIA 
Special Publication 94-27, February, 1994 (Preliminary Report). 


'3 Report to Ronald Н. Brown Secretary, U.S. Department of Commerce Regarding the 
Preliminary Spectrum Reallocation Report, released August 9, 1994, FCC 94-213. 
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Table П-1 
NTIA Preliminary Spectrum Reallocation Plan 


E 
Reallocation (MHz) Í 

oio nme | ю | Non Govemment oniy [Janay 1999 
1427-1432 MHz _| 5 __| Non-Govemment only | January 1999 _ 
| 1670-1675 Mz — | 5 | Mixed use| Jamary 1999 
1710-1755 MHz — | 45 | Mixed use| January 2004 

[23002310 MHz — | — 10 | Non-Government only | August 1995 
[25902400 MHz | 10  |Non-Govermenonly | Immediate ___ 
[4635-4660 MHz | 25 [| Non-Government only | January 1997 | 
ee ee ee 


1 


Partially retained for use by Federal Government stations provided that such use is substantially less 
than potential non-Government use. 


? The Department of Commerce included a provision that could make this band available in the 25 
largest cities as early as January 1999 provided that legislation would be approved to permit Federal Government 
users to receive reimbursement for relocation of their communications systems, including direct reimbursement 
from the private sector. 


19. Finally the Budget Act requires that the Commission shall, "not later than 1 year 
after receipt of the (Final Report), prepare, submit to the President and Congress, and 
implement, a plan for the allocation and assignment under the 1934 Act of such frequencies.” 
The instant plan satisfies this requirement. 
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20. The First 50 Megahertz. As required by the Budget Act, the Department of 
Commerce, in its Preliminary Report, identified 50 megahertz of spectrum to be made 
available for reallocation immediately upon issuance of the Preliminary Report." Also, as 
required, at least one-half of the 50 megahertz identified for immediate reallocation is below 3 
gigahertz and all of it is identified for exclusive non-Government use. The 50 megahertz of 
spectrum identified was in three frequency bands, 2390-2400 MHz, 2402-2417 MHz, and 
4660-4685 MHz, and has been transferred for private sector use. The Budget Act required 
that the Commission allocate, and propose regulations to assign the 50 megahertz of spectrum 
that is immediately available no later than 18 months after its enactment (i.e., by February 10, 
1995).' 


21. On May 4, 1994, the Commission released a Notice of Inquiry (NOI) in this 
proceeding seeking information on potential applications for the 50 megahertz of spectrum 
that has been transferred from Federal Government use." Following this, we released a 
Notice of Proposed Rule Making (NPRM) on November 8, 1994, proposing that all 50 
megahertz of the transferred spectrum for allocated to fixed and mobile services.? The 
Commission subsequently adopted a First Report and Order and Second Notice of Proposed 
Rule Making on February 7, 1995. In the Order, we allocated the 2390-2400 MHz band for 
use by unlicensed Personal Communications Services (PCS) devices, provided for continued 
use of the 2402-2417 MHz band by devices operating in accordance with Part 15 of our 
Rules, upgraded the domestic allocation of both of these bands for use by the amateur service 
from secondary to primary, and allocated the 4660-4685 MHz band for use by the fixed and 
mobile services. The Second NPRM proposed to designate the 4660-4685 MHz band for use 
by a new General Wireless Communications Service (GWCS). On July 31, 1995, we took 


^ 47 U.S.C $ 923(е)(2)(А). 


5 By letter dated October 27, 1994, the President of the United States notified the 
Chairman of the Commission that Federal Government frequency assignments in these bands 
have been withdrawn and that the National Table of Frequency Allocations has been modified 
to reflect the reallocation of these bands. 


'5 47 U.S.C. 5 925(a). 
" Notice of Inquiry, 9 FCC Red 2175 (1994). 
18 Notice of Proposed Rule Making, ET Docket No. 94-32, 9 FCC Red 6779 (1994). 


? First Report and Order and Second Notice of Proposed Еше Making, Allocation of 
Spectrum Below 5 GHz Transferred from Federal Government Use, ET Docket No., 94-32, 
FCC 95-47, released February 17, 1995 (Order and Second NPRM), 10 FCC Rcd 4769 
(1995). 
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action on our proposals for use of the 4660-4685 MHz band when we adopted a Second . 
Report and Order in ET Docket No. 94-32 creating the GWCS and adopting auction rules for 
licensing the spectrum at 4660-4685 MHz.” We have not yet accepted applications for this 
service. 


? Allocation of Spectrum Below 5 GHz Transferred from Federal Government Use, 
Second Report and Order, ET Docket No. 94-32, released August 2, 1995, 11 FCC Red 624 
(1995). Reconsideration Pending. 
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Ш. SPECTRUM IDENTIFIED FOR REALLOCATION 


22. There are a number of factors that affect the suitability of the frequency bands 
identified for reallocation for non-Government services. This will necessarily shape what 
services these bands will be used for and how these services are implemented. Such factors 
include existing non-Government use of some bands, adjacent channel uses, and co-channel 
Government operations that will remain Ш some bands. As discussed previously, the Budget 
Act allowed up to 100 megahertz of the spectrum identified to be for mixed Government and 
non-Government uses, provided that "the assignments of the band to Federal Government 
stations under Section 305 of the 1934 Act (47 U.S.C. § 305) are limited by geographic area, 
by time, or by other means so as to guarantee that the potential use to be made by such 
Federal Government stations is substantially less (as measured by geographic area, time, or 
otherwise) than the potential use to be made by non-Federal stations." The following section 
discusses the factors that could potentially affect non-Government use of reallocated bands, 
including international and domestic allocations and current adjacent and co-channel uses, and 
limitations these factors may impose on potential uses. 


1390-1400 MHz 


23. The 1390-1400 MHz band is allocated in Region 2 to the Radiolocation service 
on a primary basis and to the Space Research and Earth Exploration-Satellite services for 
passive use on a secondary basis. Domestically, the band is allocated for use on a primary 
basis by Government Radiolocation, Fixed, Mobile, Fixed Satellite, and Mobile Satellite 
services and on a secondary basis for both Government and Non-Government passive Space 
Research and Earth Exploration-Satellite services. The 10 megahertz of spectrum being 
reallocated for private sector use is part of the larger 1350-1400 MHz band. In its Final 
Report, the Department of Commerce states that the 1350-1400 MHz band is used primarily 
for military radiolocation systems. These include Navy shipborne radar, and extensive Air 
Force and Federal Aviation Administration radar networks.?! According to the Final Report, 
the existing radar systems will be retuned and otherwise modified to eliminate use of the 
1390-1400 MHz portion of their operating band. In addition to these radar systems the Army 
operates tactical transportable radio relay systems. These systems will be modified to 
eliminate use of the 1390-1400 MHz portion of their operating range.” This band is also 
important for radio astronomy use because of the hydrogen spectral line located at 
1420.4 MHz. As described in the Preliminary Report, shifts in this spectral line caused by the 


? Final Report at 3-10, 4-3 


2? Final Report at 4-3. 
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motion of celestial bodies (in this case red-shifted) results in most of the signals received from 
distant galaxies falling into the 1350-1400 MHz band.” 


24. Although the Department of Commerce has indicated that this band will be 
available for exclusive use by the private sector in January, 1999, the Final Report states that 
Government operations will continue at 17 areas for 14 years." Government operations will 
operate within 80 km of a given set of coordinates as shown in Table III-1. The continued 
operation of these Government operations for such an extended period of time could impair 
the ability of the private sector to use this band to the greatest advantage. The 1390-1400 
MHz is located between the frequency bands used by the cellular radio service and the 
personal communications service. The band has favorable propagation characteristics for 
mobile communications and, despite the relatively small amount of spectrum, :t is likely that 
this band could prove useful for accommodation of new services. However, a number of the 
17 Government operating areas that will remain encompass or are immediately adjacent to 
major urban markets, including Washington, Baltimore, Philadelphia, and Los Angeles. These 
major markets are where the demand for spectrum is greatest and precluding private sector 
use of these large population areas could raise the cost of equipment for this band and limit 
the types and extent of services provided. The problem is compounded because it is likely 
that there will necessarily be a large coordination zone around these 17 areas, similar to the 
coordination zones required around microwave systems located in the 1850-1990 MHz band 
now being licensed for PCS.” In this case, however, the existing use is military, and detailed 
information on such use may not be publicly available. Accordingly, it may be difficult to 
coordinate private sector use within several hundred kilometers of the 17 areas. The areas 
identified for continued Government operations and their associated coordination zones are 
shown in Figure Ш-1.° While it may be possible, depending on the type of operation, to 
implement some non-Government systems within the coordination zones, it is likely that use 
within portions of these areas will be constrained until Government use is discontinued. A 
potential application that may facilitate shared use with Government systems would be for 
systems that use dynamic channel selection to avoid causing interference to and interfering 
with Government systems. In many instances, Government use may occupy only a small 
portion of the available spectrum for a limited amount of time. Accordingly, dynamic 


Preliminary Report at 4-12. 
^ Final Report at 4-4,5. 


25 See discussion for 1710-1755 MHz. 


26 


The coordination zones depicted in Figure III-1 extend 400 km from the edge of each 
of the Federal Government areas of operation. The 400 km distance assumes relatively high 
power and antenna height non-Government systems and high power, high height Government 
systems. Actual Government use within these areas and implementation of lower power, 
lower height non-Government systems could significantly reduce these coordination zones. 


17854 


channel selection could provide greater potential use of this band in areas around continued 
Government operations. 


TABLE Ш-1 | 
Sites at which Government operations will continue for 14 years in the 1390-1400 MHz band 


Location Coordinates Operating Radius 
(km) 


3028'N, 863W 
40°11°N, 112255 W 
31°33°N, 11018 W 


— » 
ERR NAE 
и | 
DIE ANT 
№ | 
| 
ую | 
Aberdeen Proving Grom MD [мл | 9 — 
Лилана Aron [зээ вза | O so — 
moe ak [ourn szw ООО ю 
mque ALN aw | o | 
ГРИ ЕСТИ — 9 о 
[ua Te Range OF [чт ssw | 09 
Botomas [ssewesw | — 9 | 
Due so now | ю — | 


25. In addition to continued co-channel use by the Federal Government precluding 
private sector use in 17 areas for 14 years, the presence of high power military radar systems 
in the lower adjacent band is likely to cause adjacent channel interference that will impede 
private sector use throughout the country. In its Final Report the Department of Commerce 
recommends adoption of receiver selectivity and transmitter emission standards to help non- 
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Government users overcome this potential adjacent channel interference. Any private sector 
equipment manufacturers will have to design their systems in a manner that reduces the 
potential for adjacent channel interference. Such design will likely require substantial filtering 
in receivers to eliminate the effects of out-of-band signals and with greater selectivity to 
minimize the possibility of overloading the receiver front end. If Government and non- 
Government systems are to co-exist in these adjacent bands, however, it may also be 
necessary for Government agencies to aggressively filter spurious emissions from radar 
systems to help eliminate the potential for radiated interference, for which receiver filtering 
will be ineffective. 


26. As discussed above, this band is important for radio astronomy operations because 
of the presence of the red-shifted hydrogen spectral line that occurs in this band. Although 
these radio astronomy observations are conducted on an unprotected basis, footnote US311 
specifies that, "[e]very practical effort will be made to avoid the assignment of frequencies in 
the band 1350-1400 MHz to stations in the fixed and mobile services which could interfere 
with radio astronomy observations" in the areas shown in Table III-2.? International Footnote 
718 also urges that all practical steps be taken to protect radio astronomy spectral line 
observations in this band and notes that emissions from space or airborne stations can be 
particularly serious sources of interference. Accordingly, NTIA recommends that no space-to- 
Earth links or airborne uses be permitted in this band. Out-of-band and spurious emissions 
will also have to be controlled to protect the Radio Astronomy service which operates on a 
primary basis in the 1400-1427 MHZ band, and is used for observation of the unshifted 
hydrogen spectral line. 


7 See 47 С.Е.В. $ 2.106 for U.S. and International footnotes. 
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Table Ш-2 
Radio Astronomy Observatory Areas |. 


National Astronomy and Ionosphere Center 


Rectangle between latitudes 17°30’N and 19°00’N 


Arecibo, Puerto Rico and between longitudes 65°10’W and 68°00’W. 
National Radio Astronomy Observatory Rectangle between latitudes 32°30°N and 35°30°N 
Socorro, New Mexico and between longitudes 106°00’W and 109°00’W. 
National Radio Astronomy Observatory Rectangle between latitudes 37°30’N and 39°15’N 
Green Bank, West Virginia and between longitudes 78°30’W and 80°30’W. 


National Radio Astronomy Observatory 
Very Long Baseline Array Stations 


31257 
aur 
30°38 
aras 


80 kilometer (50 mile) radius centered on: 


Latitude 
(North) 


Longitude 
(West) 


34°18’ 108°07° 
111037 
106715' 
103°57’ 


91°34’ 


1А 
aros 
ara 
1746 
1948 
arse 


1427-1432 MHz 


11817 
64°35’ 
15527 


71:59" 


27. The 1427-1432 MHz band is allocated in Region 2 for primary use by fixed and 
mobile services; the mobile service in the 1427-1429 MHz portion excludes aeronautical 
mobile use. The 1427-1429 MHz portion also includes a primary allocation to the space 
operation service for Earth-to-space links. Domestically, the band is similarly allocated for 
use on a primary basis by the Federal Government for the fixed and mobile services excluding 
aeronautical use in the 1427-1429 MHz portion. The 1427-1429 MHz portion is allocated for 
use on a primary basis by both Government and non-Government systems in the space 
operation service for Earth-to-space links. The entire 1427-1432 MHz band is also allocated 

. for non-Government use on a secondary basis for fixed telemetering, and land mobile 
telemetering use. The preliminary report states that fixed use of this band is primarily for 
proficiency training using tactical radio relay systems and that mobile use is primarily air-to- 
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ground and ground-to-air telecommand links for operational and testing programs at military 
electronic test ranges. ` 


28. Although the band is scheduled to be available for exclusive non-Government use 
in January 1999, Federal Government users intend to continue operations within 14 areas with 
radii ranging from 70 to 160 kilometers until 2004. As with the 1390-1400 MHz band, a. 
number of the areas identified for extended continued Federal operation encompass or are 
adjacent to major metropolitan areas and will likely significantly impair the ability of the © 
private sector to implement services in the band until the cessation of Federal operations. 
Since Government operations will be carried out throughout the 14 operating areas identified 
in Table III-3, including airborne telemetering operations, it may not be possible for поп- 
Government operations to operate reliably for several hundred kilometers fror.. the edges of 
the Government areas of operation. This situation is analogous to the one at 1390-1400 MHz 
and, again, depending on the type on non-Government use, it may be possible to implement 
non-Government systems within the coordination zones. However, use of airborne mobile 
stations may extend the necessary coordination zone considerably, further limiting non- 
Government use. Figure III-2, shows the Government operating areas and the coordination 
zones based on the PCS model? As can be seen, such continued Government operations 
limit or may even eliminate coverage of most major metropolitan areas until the year 2004. 
As with the 1390-1400 MHz band, however, the ability to implement non-Government 
systems with these coordination zones will depend greatly on the type of non-Government 
operations as well as the actual Government use within each of the areas. 


? Preliminary Report at 4-26. 


? See TIA Bulletin 10-F. 
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TABLE Ш-3 


Sites at which Government operations will continue for 9 years in the 1427-1432 MHz band 


Location | Coordinates Operating Radius 
(km) 


[NAS Oceana VA — |3649N,2607W | 100 | 
мисле Онт везне ему о 
3226N, 8040W | 160 _ 
3013'N, 8152W | ш _ 
as Wey a na Ч | 7» — 
| Yakima Firing Оп. ААРА — |4640N, лозу | — 70 
[Mountain Home AFB, ID — 4yOUNuSSOW | — 160 _ 
ем, 1843W | 00 | 
seu new | 00 _ 
эз, почти | ш 
м, пе | в 
[China Lake, СА _______ | вз, штасу | so. 
a 


‘29. The radio astronomy service operates on a primary basis on the lower band 


adjacent to the 1427-1432 MHz band. As described in the discussion of the 1390-1400 MHz 
band, the 1400-1427 MHz band is important for radio astronomy use primarily because of the 
hydrogen spectral line which occurs there. The systems used to detect this spectral line, 
which is used to map the distribution and motion of mass in the Universe, are passive and use 
extremely sensitive receivers. Accordingly, out-of-band and spurious emissions, and the type 
of non-Government service will need to be limited to ensure that new services at 1427-1432 
MHz do not unduly disrupt radio astronomy operations in the lower adjacent band. Thus 
NTIA recommends that 1427-1432 MHz not be used for airborne or space-to-Earth links.” 


? Preliminary Report at 4-26, Final Report at 4-6. 
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1670-1675 MHz 


30. This band is allocated world-wide for primary use by the fixed, meteorological 
aids, meteorological-satellite, and mobile services. At the 1992 World Administrative Radio 
Conference, this band was identified for use by administrations desiring to implement an 
aeronautical public correspondence service. In the U.S., however, this service has been 
implemented in the 900 MHz band and there has been no intention of reallocating the service. 
The 1670-1675 MHz band is allocated domestically for use by both Government and non- 
Government users on a primary basis for meteorological aids (radiosondes), and | 
meteorological-satellite (space-to-Earth) services. This band is currently used in the U.S. for 
weather prediction in the meteorological aids service through the use of radiosondes, a 
weather sensing instrument carried on a balloon or parachute that automatically transmits 
weather information. It is also used for space-to-Earth links for the National Oceanographic 
and Atmospheric Administration’s Geosynchronous Operational Environmental Satellite 
(GOES) system. 


31. This band is scheduled to be available for non-Government use in January 1999. 
The band will be used on a mixed Government and non-Government basis?! Radiosonde 
equipment will be redesigned so that it no longer operates in this band; however, Earth 
stations for NOAA’s GOES system will continue, and the receive sites at Wallops Island, 
Virginia and Fairbanks, Alaska will need to be protected. Appendix C of the Final Report 
provides information on protection criteria for the two METSAT earth stations. This 
appendix. specifies that, 1) the cumulative interference at the receiver input in any 1 kilohertz 
band can be no higher than 10 dB below the receiver thermal noise power (given as -182 
dBW) in that band for 99.99 percent of the time during any one-month period, and 2) the 
cumulative interference at the receiver input in any 1 hertz band can be no higher than the 
receiver thermal noise power (given as -212 dBW) in that band for 99.99 percent of the time 
during any one month period. Appendix C specifies a receiver antenna pointed at the 
geosynchronous arc between 75 W and 135 W longitude, with an assumed gain of 49 dBi. 


32. The 1670-1675 MHz is adjacent to the 1660-1670 MHz band which is allocated 
on a primary basis for radio astronomy use. The two spectral lines of the hydroxyl radical 
fall within this band at 1665.402 and 1667.359 MHz. Observation of these spectral lines is 
important for understanding interstellar medium and star formation in other galaxies. Radio 
astronomy operations are carried out through passive observation with highly sensitive 
receivers. Consideration to this adjacent channel service must be given when determining 


*! NTIA states that immediate shared use of this band is feasible provided that protection 
is afforded to all Government systems, including radiosondes, until 1999. The Appendix C of 
the Final Report provides details of necessary protection criteria. 
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non-Government uses of the 1670-1675 MHz band. NTIA recommends that the band not be 
used for airborne or space-to-Earth links.” 


1710-1755 MHz 


33. The 1710-1755 MHz band is allocated internationally to the fixed and mobile 
services. The segment from 1718.8-1722.2 MHz is allocated for secondary use by the radio 
astronomy service. Footnote 744 urges administrations to consider this secondary allocation 
when making assignments, and states that airborne or space-to-Earth links can be particularly 
destructive. Footnote 745 permits use of 1710-1755 MHz by the space operation and space 
research services in the Earth-to-space direction in Region 2. Domestically, 1710-1755 MHz 
is allocated on a primary basis for Government fixed and mobile services. The band is a 
portion of the Government’s primary fixed service band, which extends from 1710- 

1850 MHz. This band is used by many Government agencies to support a wide variety of 
services, is considered the predominant Federal medium-capacity line-of-sight fixed service 
band, and is used for voice, data, and/or video communications. Fixed operations in the 
1710-1755 MHz band segment include national defense, law enforcement, provision of 
navigation services to ships and planes, management of public forests and parks, military 
command and control communications, tactical and air combat training, natural disaster 
response and recovery operations, and the control links for wide-area networks for various 
power, land and water management systems.” In addition, the band is used by the military 
for tactical radio relay activities, and for airborne telemetry used for control of guided weapon 
missile systems. 


f 


34. The frequency band 1710-1755 MHz is scheduled to be available for mixed 
Government and non-Government use in January 2004. Recognizing the need for spectrum іп . 
major urban areas, NTIA, in the Final Report, states that the band could be available in the 25 
largest cities as early as January 1999, provided that Federal agencies receive compensation 
for displaced systems.” One method of reimbursing Federal agencies would be to create a 
structure similar to that used in relocating non-Government microwave systems from the 
1850-1990 MHz band allocated for personal communications services.” That is, new non- 
Government licensees would pay the cost of relocating Government systems to comparable 
facilities as required. Such an arrangement would, however, require a change in the law, 


? Final Report at 4-8. 
33 Final Report at 4-8. 


* Final Report 4-10. 
*° Redevelopment of Spectrum to Encourage Innovation in the Use of New 


Telecommunications Technologies, Third Report and Order and Memorandum Opinion and 
Order, ET Docket No. 92-9, 8 FCC Rcd 6589 (1993). 
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which currently requires Federal agencies receiving non-appropriated funds to deposit the 
funds in the general appropriations account of the U.S. Treasury rather than keeping the funds 
for use by the agency. Further, successful implementation of such an arrangement would 
require a change in the appropriations and acquisition procedures of Federal agencies. As 
described by the Final Report the current procedures result in an 8-year cycle before new 
equipment can be in place for use. Agencies state that speeding the appropriation and 
acquisition cycle will require relaxation of the Federal Information Resource Management | 
Regulations and Federal Acquisition Regulations." 


35. Regardless of whether the necessary legislative changes can be enacted to .- 
facilitate clearing Federal microwave systems that operate within 150 km of the 25 largest 
cities by 1999, it is not apparent that the 1710-1755 MHz band will be useful for a variety of 
new non-Government services in many of these areas. The Final Report delineates 16 areas 
with radii ranging from 50 to 160 km in which Government operations will continue 
indefinitely. A number of these areas are immediately adjacent to major urban areas, 
including some of the 25 largest cities as identified in the Final Report. In several instances, 
these areas are within 150 km of the 25 largest cities and the potential for non-Government 
use in these areas could be limited. Affected cities that are so directly effected include Los 
Angeles, Washington, D.C, Baltimore, Seattle, and New Orleans. | 


36. The situation is further complicated by considering the protection requirements of 
Government systems. Figure F-3 of the Final Report identifies the 16 areas where 
Government operations are to continue on a primary basis as areas where Federal fixed 
microwave, tactical radio relay, and aeronautical mobile stations will be retained indefinitely. 
Because a specific non-Government use for this band has not yet been identified, it is not 
possible to do an in-depth interference analysis between Government and non-Government 
systems. However, it is reasonable to view the instant situation as roughly analogous to the 
situation that exists in the 1850-1990 MHz band where PCS systems are beginning to replace 
fixed: microwave systems. To facilitate this transition the Commission relies on coordination 
and interference analysis developed on a voluntary basis by the private sector. In accordance 
with procedures established by the National Spectrum Managers Association (NSMA) and the 
Teleccramunications Industry Association (TIA), the coordination zone along the main beam 
of the antenna of a fixed microwave system is 400 km, coordination outside of the main beam 
is 200 km." A PCS licensee that wants to construct a transmitter within this coordination 
Zone must consider the possibility of interference to and from the fixed microwave system. 
Interference calculations are performed using industry recognized standards, such as one 
developed by the Telecommunications Industry Association and described in TIA Technical 
Service Bulletin 10 F. 


% Final Report at 4-10. 


3i NSMA recommendations, WG3.90.026 and TIA Bulletin 10-F, annex F. 
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37. In the instant case, because the Government systems in question include portable 
tactical radio relay systems and aeronautical mobile stations that may operate anywhere within 
the 16 areas identified in the Final Report, it is reasonable to conclude that the 400 km 
coordination zone should be measured from the outer edges of the 16 areas. The situation is 
depicted graphically in Figure III-3 which shows that the coordination zones encompass the 
majority of the East and West coasts of the U.S. and extend considerably far inland. These 
are coordination zones, not exclusion zones, and it may possible to implement non- 
Government systems within large portions’ of these zones, especially in areas where 
transportable tactical microwave systems operate at lower power and antenna heights 
compared to many permanent microwave systems. However, since a number of the 16 areas 
are immediately adjacent to major metropolitan areas, the possibility of accessing this 
spectrum in the areas where spectrum is most needed is not evident. This is especially true 
when we consider the presence of aeronautical mobile stations in some of these areas. While 
low power, low height tactical relay systems will decrease the necessary coordination zone, 
the presence of aeronautical mobile stations, with their much greater antenna height, could 
extend the coordination zone or result in lower potential for actual use within a coordination 
zone. Thus, it must be concluded that a general mobile communications service, such as PCS, 
could not be implemented in large portions of the most populated areas of the country unless 
a satisfactory method for coordinating Government and non-Government operations can be 
established. 


TABLE Ш-4 
Sites at which Government operations will continue for indefinitely i in the 1710-1755 MHz 
band 


| аа ар Coordinates... Operating Radius 
| (km) 


"| разбо Missile Test Range, СА | зачот, 11930'W | во 

| 

[Nels AFB.NV — —— JseieN и | 160 
Hill AFB, UT 41°08’N, 115558" W 
Cherry Point, МС 34°58°1Ч, 76°56 W 100 
Patuxent River, MD 38*17N, 76°25W 
Ft. Irwin, CA 35°19°N, 116°41°W 
Ft. Bragg, NC 35°09’N, 7901W 
Ft. Campbell, KY 36°41°N,. 8728 W 


Ft. Rucker, AL 31°13?М, 85°49 W 


|| 


Min [tA сл | oo 
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Ft. Lewis, WA 47°05°N, 122:36"W 
Ft. Benning, GA 32°22°N, 84°56°W 
Ft. Stewart, NC 31°52°N, 81°37°W 

| 


Holloman AFB, NM 33°29°N, 106550 W 
32°29°N, 11429" W 
п —M——————Ó——MMÀá 


38. While the 16 areas identified in Figure F-3 of the Final Report present the greatest 
challenge to implementing non-Government services in this band, they are not the only 
obstacle. Appendix E of the Final Report lists 444 Government fixed microwave links that 
will remain in this band indefinitely. Of these microwave links, 333 are operated by, or 
support, the operation of Federal power agencies. The Budget Act specifically exempts 
assignments to Federal power agencies from reallocation to non-Government use. The 
remaining 111 fixed microwave links identified in Appendix E of the Final Report are 
systems that are used primarily for safety-of-life communications. The fixed systems listed 
have bandwidths ranging from 800 kilohertz to 10 megahertz of spectrum. As Appendix B of 
this plan shows, the systems are scattered throughout the country and throughout the 1710- 
1755 MHz band. Using the model developed for PCS in the 1850-1990 MHz band, it is 
evident that these systems will present a considerable obstacle to private sector use of this 
band. However, none of these links uses the entire 1710-1755 MHz band and it may be 
possible to implement a non-Government system that dynamically avoids use of affected 
frequencies. 


39. Finally, footnote US256 notes that radio astronomy observations are carried out 
on an unprotected basis in the 1718.8-1722.2 MHz band to study the 1720.53 MHz spectral 
line of the hydroxyl radical and encourages users in the geographic areas listed in Table III-5 
to minimize potential interference to these operations. 
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Table III-5 
Radio Observatory Areas 


Hat Creek Observatory Rectangle between latitudes 40°00’N and 42°00’N 
Hat Creek, California and between longitudes 120°15’W and 122°15’W. 


Owens Vally Radio Observatory Two contiguous rectangles, one between latitudes 

Big Pine, Califonia 36°00’N and 37°00’N and between longitudes | 
117°40’W апа 118°30’W and the second between _ 
latitudes 37°00’N and 30°00’N and between 
longitudes 118°00’W and 118°50’W. 


Haystack Radio Observatory Rectangle between latitudes 41°00’N and 43°00’N 
Tyngsboro, Massachuesetts and between longitudes 71°00’W and 73°00’ W. 


Nationa! Astronomy and Ionosphere Center Rectangle between latitudes 17°30’N and 19°00’N 
Arecibo, Puerto Rico and between longitudes 65°10’W and 68°00’W. 
National Astronomy Radio Observatory Rectangle between latitudes 37°30’N and 39?15"N 
Green Band, West Virginia and between longitudes 78°30’W and 80°30 W. 


40. Because of the amount of Federal Government operations that will remain 
permanently in this band, it can be concluded that it would be difficult to implement a mobile 
service similar to PCS that operates throughout the U.S. Alternatively, this band may be 
suitable for fixed operations, including fixed satellite services, that can be coordinated with 
existing systems more effectively than can a mobile service. 


2300-2310 MHz 


41. The 2300-2310 MHz band is allocated in Region 2 for primary use by the fixed, 
mobile, and radiolocation services, and for use on a secondary basis by the amateur radio 
service. This band was made available for exclusive non-Government use as of August 10, 
1995. Prior to reallocation, the band was allocated for Government use on a primary basis by 
the radiolocation service and on a secondary use for the fixed and mobile services. As of the 
date of availability, the table of allocations was modified to eliminate allocations for 
Government use. Footnote G123 allows government operations to continue but specifies that 
such use is on a non-interference basis to authorized non-Government operations and that 
these Government operations shall not hinder the implementation of any non-Government 
operations. The band 2300-2310 MHz is allocated for non-Government use on a secondary 
basis by the amateur radio service, although footnote US253 specifies that fixed and mobile 
services operating in this band shall not cause harmful interference to the amateur service. 
No modification$ have been made to non-Government allocations for this band since it was 
made available for non-Government use. 
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42. Potential uses of this band were discussed in our recent proceeding to allocate 
spectrum transferred from Federal Government use, ET Docket No. 94-32, although action 
regarding this band was deferred.** Comments filed in that proceeding describe current 
amateur service use of 2300-2310 MHz. The American Radio Relay League, as well as other 
commenters, report that this band is used for weak signal operation centered on or near 
2304.1 MHz. Weak signal operations require the use of highly sensitive receivers and high 
powered transmitters. A channeling plan submitted by the Southern California Repeater and 
Remote Base Association shows weak signal operations from 2303.75-2304.75, with the 
remainder of the 2300-2310 MHz band being paired with the 2390-2400 MHz band for fixed 
microwave operations. As discussed in the background section of this plan, the Commission, 
in Docket 94-32, made primary the allocation for the amateur service at 2390-2400 MHz. 


43. The Budget Act requires that, in identifying spectrum for transfer to non- 
Government use, the Secretary, Department of Commerce, shall seek avoid "excessive 
disruption of existing use of Federal Government frequencies by amateur radio licensees." 
The Budget Act further requires that, in analyzing the potential for non-Government use of 
transferred spectrum, the Secretary, Department of Commerce shall consider "the extent to 
which, in general, commercial users could share the frequency with amateur radio licensees." 
To this extent, Appendix B of the Final Report provides an analysis of existing amateur 
service operations and the potential for non-Government services to share with these 
operations. | 


44. Sharing between Federal Government users and the amateur service has been 
successful largely because Federal operations are generally located outside of highly populated 
агеа5. It is very unlikely that the amateur service will enjoy an analogous situation with a 
commercial or other private sector service. If commercial services are to share with the weak 
signal operations located at 2303.75-2304.75 MHz, they must be able to withstand potential 
interference from the high-powered transmitters used for those operations, but not create 
interference to the sensitive receivers used. This is something of a contradiction that tends to 
point to relatively low power devices that operate over short distances, such as devices 
authorized under Part 15 of the Commission’s Rules, or to operations with a lower density of 
use that may be located in relatively remote areas. Similar operations should also be . 
compatible with amateur service fixed operations, as would commercial fixed operations that 
can be coordinated with amateur systems. 


38 ET Docket No. 94-32, Allocation of Spectrum Below 5 GHz Transferred from Federal 


Government Use, First Report and Order and Second Notice of Proposed Rule Making, 
Released, February 17, 1995, 10 FCC Red 4769. 


? Southern California Repeater and Remote Base Association comments at 9, filed in 
response to the Notice of Inquiry in ET Docket No. 94-32. | 
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45. In addition to consideration of sharing with the amateur service in this band, we 
must also consider the potential for non-Government systems to interfere with Space Research 
operations conducted in the lower adjacent band at 2290-2300 MHz. NASA operates its Deep 
Space Network receiver at 2290-2300 MHz, which uses sensitive receivers located at 
Goldstone, California, to receive very low-level signals. NASA is concerned that unwanted 
emissions from non-Government operations in the 2300-2310 MHz band will interfere with 
this system. Consequently, NTIA recommends: (1) that this band not be used for airborne or 
space-to-Earth links; (2) that commercial operations at 2300-2310 MHz be limited to less than 
1 watt of power; (3) that emissions in the band below 2300 MHz be attenuated below the 
mean power of the unmodulated carrier by -70 dB; (4) and that operation of commercial 
devices in this band not be permitted on Ft. Irwin, California. 


2400-2402 MHz 


46. This band is allocated in Region 2 for primary use by the fixed, mobile, and 
radiolocation services, and for use on a secondary basis by the amateur radio service. It is 
also part of the 2400-2500 MHz band identified for use by Industrial, Scientific, and Medical 
(ISM) devices. This band was not identified by NTIA for transfer to non-Government use in 
its Preliminary Report in order to protect amateur-satellite operations that are currently 
conducted in this band. However, in the Final Report NTIA concluded, based on comments 
received, that the two megahertz was insufficient by itself to protect existing amateur-satellite 
operations and to allow expanded amateur-satellite use in the future and that sharing between 
the amateur-satellite service and other non-Government applications may be possible.“ 

‚ Accordingly, this band was made available for exclusive non-Government use as of August 
10, 1995, and the table of allocations was modified to eliminate allocations for Government 
use. Footnote G123 allows government operations to continue indefinitely but specifies that 
such use is on a non-interference basis to authorized non-Government operations and that 
these Government operations shall not hinder the implementation of any non-Government 
operations. No modifications have been made to non-Government allocations for this band 
since it was made available for non-Government use. Accordingly, the only remaining 
domestic allocation for this band is to the amateur service to operate on a secondary basis. 


47. Although the amateur service is currently the only allocated service in the 2400- 
2402 MHz band, there are two other operations in this band that will greatly effect our ability 
to implement new services here. First, the 2400-2402 MHz band lies within the 2400-2500 
MHz band that is available for use by ISM applications.*' Radio services operating within 
this band must accept harmful interference that may be caused by ISM devices, which include 
a large number of microwave ovens commonly used in households. , Although emissions from 


? Final Report at 4-30 - 4-33. 


^' See Table of Frequency Allocations, 47 C.F.R. $ 2.106. See also 47 СЕВ. Part 18. 
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these devices are generally centered around 2450 MHz, significant emissions are still detected 
in the 2400-2402 MHz band. The widespread use of ISM devices makes this a very difficult 
band in which to operate and may be particularly difficult for relatively low-power mobile 
services covering large areas. 


48. Second, the 2400-2483.5 MHz band is available domestically for use by 
equipment authorized under Part 15 of the Rules." This situation is identical to that for the 
2402-2417 MHz band considered in our proceeding to allocate the first 50 megahertz of 
spectrum transferred from Federal Government use, ET Docket No. 94-32. Many of the 
comments received in response to the Notice of Proposed Rule Making in that proceeding 
were filed by manufacturers of Part 15 devices, particularly manufacturers of wireless local 
area networks (LANs) and devices that interact with wireless LANs." These commenters 
noted that the Commission encouraged development of unlicensed spread spectrum systems in 
the 902-928 MHz, 2400-2483.5 MHz, and 5700-5825 MHz bands, and the industry responded 
by developing a wide variety of products, including digital cordless telephones, electronic 
article surveillance equipment, utility metering devices, fire and security alarm devices, 
wireless bar code readers, collision avoidance systems, and wireless LANs. Commenters 
contended that Part 15 devices provide the kind of spectrum efficient uses, new technologies, 
and open competitive markets that the Commission is generally trying to promote. The LAN 
MAN Standards Committee of the IEEE, IEEE 802, and other parties filed comments 
discussing the work that has gone into developing standards for wireless LANs based on 
current Part 15 Rules for this band. Commenters noted that 2400-2483.5 MHz is increasingly 
available internationally for Part 15 type use and it is likely that the IEEE 802 standard will 
be used internationally. They argue, therefore, that it would undermine the nation's 
international competitiveness if the Commission adversely affects Part 15 use of the band. 


? Part 15 provides for operation of unlicensed low-power devices, 47 C.F.R. Part 15. 


? See generally Comments of 3Com Corporation (3Com), Advanced Micro Devices, Inc. 
(AMD), Andrew Corporation (Andrew), Apple Computer, Inc. (Apple), AT&T, Brian 
Robinson, Cincinnati Microwave, Compaq Computer Corporation (Compaq), Consumer 
Electronics Group of the Electronics Industries Association (EIA), Cylink Corporation 
(Cylink), IEEE 802, International Business Machines Corporation (IBM), Metricom, Inc., 
Microsoft Corporation (Microsoft), Norand Corporation (Norand), Part 15 Coalition, Rockwell 
International Corp. (Rockwell), Standard Microsystems Corporation (SMC), Symbol 
Technologies, Inc. (Symbol), Tetherless Access LTD. (TAL), Western Multiplex Corporation 
(WMC), Windata, Inc., Wireless Information Networks Forum, Inc. (Winforum), Xircom, Inc. 
and Reply Comments of AMD, Apple, AT&T, Claircom Communications Group, L.P, 
Compaq, Cylink, Interdigital Communication Corporation, IBM, Micron Communications, 
Inc., Part 15 Coalition, Metricom, Symbol, Andrew, Proxim, Inc. 
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2417-2450 MHz 


49. As with the 2400-2402 MHz band, the 2417-2450 MHz band is allocated in 
Region 2 for primary use by the fixed, mobile, and radiolocation services, and for use on a 
secondary basis by the amateur radio service. It is also part of the 2400-2500 MHz band 
identified for use by ISM devices. This band was not identified by NTIA for transfer to non- 
Government use in its Preliminary Report because of the difficulty of operating a ratio 
service in the presence of ISM emissions. However, in the Final Report NTIA concluded that 
it would be beneficial to transfer this band for non-Government use in order to provide the 
FCC the opportunity to develop a comprehensive plan for use of the entire 2400-2483.5 MHz 
band.“ NTIA also noted, however, that the Department of Defense required continued access 
to this spectrum at specific locations for limited periods of time in order to continue necessary 
operations such as radar testing. Accordingly, this band was made available for mixed 
Government and non-Government use as of August 10, 1995, and the table of allocations was 
modified to make the Government radiolocation service secondary. Government radiolocation 
operations are limited to military operations. No modifications have been made to non- 
Government allocations for this band since it was made available for non-Government use. 
Accordingly, the only current non-Government allocation for this band is to the amateur 
service to operate on a secondary basis. 


50. While the non-Government column of the table of allocations shows only the 
secondary amateur service allocation for 2417-2450 MHz, there are two other operations in 
this band that will greatly effect our ability to implement new services here. As with 2400- 
2402 MHz discussed in the previous section, the 2417-2450 MHz band lies within the 2400- 
2500 MHz band that is available for use by ISM applications and any radio services operating 
within this band must accept harmful interference that may be caused by ISM devices, 
including a large number of microwave ovens commonly used in households.“ Emissions 
from these devices are generally centered around 2450 MHz. Thus this portion of the ISM 
band experiences the greatest emissions from ISM equipment." The widespread use of ISM 
devices makes this a very difficult band in which to operate and would be particularly 
difficult for commercial mobile services covering large areas. 


51. Also of particular interest in this band is the large existing investment that has 


been made in developing equipment used on an unlicensed basis operating in accordance with 
Part 15 of the Rules. The 2400-2483.5 MHz band is available domestically for use by 


^ Final Report at 4-33. 
55 Final Report at 4-32. 


^ See Table of Frequency Allocations, 47 C.F.R. § 2.106. See also 47 C.F.R. Part 18. 


" See Appendix E of the Preliminary Report. Appendix E gives a brief overview of 
studies that have been performed regarding emissions from microwave ovens. 
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equipment authorized under Part 15 of the Rules.“* This situation is identical to that for the 
2400-2402 MHz band discussed previously and the 2402-2417 MHz band considered in our 
proceeding to allocate the first 50 megahertz of spectrum transferred from Federal 
-Government use, ET Docket No. 94-32. These three bands all form a portion of the 2400- 
2483.5 MHz band available for a variety of unlicensed devices. Equipment that operates 
under Part 15 includes digital cordless telephones, electronic article surveillance equipment, 
utility metering devices, fire and security alarm devices, wireless bar code readers, collision 
avoidance systems, and wireless LANs. Manufacturers of these devices provided extensive 
comments in ET Docket No. 94-32 regarding the difficulty of sharing the band, not only with 
the amateur service and ISM devices, but with a commercial or other licensed communication 
service providing wide-area coverage. The consensus among such manufacturers is that such 
sharing would not be realistic and that implementation of a licensed service v-ould result in 
the inability of unlicensed devices to continue operations in this band since such devices must 
not cause interference to and must accept interference from authorized ѕегуісеѕ.“ 


3650-3700 MHz 


52. This band is allocated internationally for use on a primary basis by the fixed and 
fixed-satellite services and in Region 2 for use on a primary basis by the mobile service 
except for aeronautical mobile use. It is allocated in Region 2 for use on a secondary basis 
by the radiolocation service. Domestically, 3650-3700 MHz is allocated for use by the 
Federal Government on a primary basis by the aeronautical radionavigation service for 
ground-based operations and on a primary basis by the radiolocation service. The band is 
also allocated for non-Government use on a primary basis by the fixed-satellite service and on 
a secondary basis by the radiolocation service. Footnote US245, however, limits use for the 
fixed-satellite service to international inter-continental systems and subject to a case-by-case 
interference analysis. In comments to the Preliminary Report, COMSAT stated that it 
currently uses this band to provide fixed-satellite service as part of the International 
Telecommunications Satellite Organization (INTELSAT).? Presently, the major Government 
use of this band is by the Navy for shipborne radar.*! 


53. This band is scheduled to be available for mixed Government and non- 
Government use beginning January 1999. Although use of this band will be shared, the Final 
Report indicates that Navy radar systems will be modified to operate in the lower adjacent 
band rather than continuing operation at 3650-3700 MHz. There are, however, three areas 


4 Part 15 provides for operation of unlicensed low-power devices. 


% 47 CFR. $ 15.5. 


50 


Comments filed by COMSAT Corporation in response to Preliminary Report. 


51 


Preliminary report at 4-17. 
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shown in Table III-6 where raaar operations will continue indefinitely in this band. The Final 
Report also states that the DOD operates extremely high-powered mobile radar systems in the 
lower adjacent band. Such adjacent channel use of high-powered radar creates a significant 
potential for interference to non-Government operations at 3650-3700 MHz and will have to 
be considered in the design of any equipment for use in this band. NTIA recommends 
adoption of transmitter emission and receiver selectivity standards for non-Government 
systems. The presence of these radar systems will have to be a consideration in the design of 
equipment used for this band and manufacturers will have to take steps to limit the potential 
interference caused to their equipment. Federal Government users, however, should also take 
appropriate action to limit out-of-band emissions from radars. 


54. As previously stated, this band is allocated for, and is currently used for, non- 
Government systems in the fixed-satellite service. Non-Government use of this band for 
fixed-satellite services has been increasing and includes INTELSAT and INMARSAT, and 
Directsat, Inc. has filed an application to use this band for telemetry, tracking, and control of 
a direct broadcast satellite. This transfer of Government spectrum may present an opportunity 
for greater use of this band for non-Government fixed-satellite systems. The Final report also 
discusses the possibility of obtaining greater non-Government use of an additional 25 
megahertz of immediately adjacent spectrum at 3625-3650 MHz depending on discussions 
between the FCC, NTIA, and DOD. Federal Government agencies have expressed an interest 
in using commercial satellite systems to meet the satellite communication needs of agencies. 
They are concerned however because there is currently no fixed-satellite allocation for 
Government systems. Accordingly, any fixed-satellite Earth stations constructed by agencies 
operate on a secondary basis to non-Government systems, regardless of which was constructed 
first. NTIA has therefore expressed an interest in obtaining equal status for Government 
fixed-satellite Earth stations with non-Government stations. If a compromise can be reached, 
it may be possible for non-Government systems to obtain greater access to additional 
spectrum for fixed-satellite use. 


55. The 3650-3700 MHz band is also adjacent to the 3700-4200 MHz band, which 
has been identified for accommodation of fixed microwave systems displaced from the 1850- 
1990 MHz band by PCS.” It is unlikely, however, that this band could provide additional 
spectrum for reaccommodation of displaced systems since the 50 megahertz available is 
insufficient to channelize the band in a manner that provides sufficient separation between 
transmit and receive frequencies. 


52 Second Report and Order, ET Docket No. 92-9, Redevelopment of Spectrum to 


Encourage Innovation in the Use of New Telecommunications Technologies, 8 FCC Red 6495 
(1993). 


17871 


TABLE Ш-6 


Sites at which Federal Systems in the 3650-3700 MHz band will be retained indefinitely. 


Location Coordinates Operating Radius 
(km) 


St. Inigoes, MD 3810N, 7623W | 80 | 
Pascagoula, MS 3007N,88929W | 80 
Memphis, TN 3503°N, 8959W | 80 — | 


| 


4635-4660 MHz 


56. Internationally, 4635-4660 MHz is allocated in Region 2 on a primary basis for 
fixed, fixed-satellite, and mobile services.’ This band is allocated domestically on a primary 
basis for Government systems in the fixed and mobile services and for non-Government 
space-to-Earth links in the fixed-satellite service, with use limited to international inter- 
continental systems and subject to a case-by-case electromagnetic compatibility analysis.™ 
However, there is currently no non-Government use of this band.? This band is part of a 
much larger band that extends from 4400-4990 MHz that is used for a variety of military 
fixed and mobile, including aeronautical mobile, communications systems. This portion of the 
band was selected to take advantage of lighter usage between paired transmit and receive 
channels.? 


33 See Table of Frequency Allocations, 47 C.F.R. § 2.106. Use of the fixed-satellite 
service (space-to-earth) at 4500-4800 MHz is subject to an allotment plan contained at 
Appendix 30B of the international Radio Regulations. 


* See Table of Frequency Allocations, 47 C.F.R. $ 2.106. The fixed-satellite service in 
this band is also subject to case-by-case electromagnetic compatibility analyses. See U.S. 
allocation footnote 245. 


55 An agreement with Canada requires that certain United States Government terrestrial 
line of sight and troposcatter systems be coordinated with Canada. This agreement also 
permits use of this band by airborne or other mobile stations but requires that such stations 
. protect Canadian systems. See Sharing Arrangement Between the Department of 
Communications of Canada and the National Telecommunications and Information 
Administration. of the United States Concerning the Use of the Band 4400-5000 MHz, signed 
August 29, 1986. 


5€ Final Report at 4-22. 
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57. The frequency band 4635-4660 MHz has been identified to be available in 
January 1997 for exclusive use by non-Government systems except that in three areas with 
radii of 80 km airborne communications systems will continue to operate for 15 years. As 
shown in figure III-4, two of these areas are located outside of the continental United States 
in Puerto Rico, and the U.S. Virgin Islands. One site, however, is located in Virginia and 
may impede the use of this band in several major metropolitan areas. As discussed in regard 
to several of the other bands, we believe it reasonable to assume a 400 km coordination zone 
around each of these areas. As shown in figure Ш-4, the coordination zone for the site in 
Virginia encompasses Washington, D.C., Baltimore, Philadelphia, and portions of New York 
City. Since we have not yet determined what types of non-Government systems will occupy 
this band, and have very little information about the Government’s use in the three areas, it is 
not possible at this time to determine accurately the potential for interference to and from 
Government systems in these coordination zones. It may therefore be possible to implement 
non-Government systems within at least portions of these zones. The Government systems in 
question are airborne, however, and may limit non-Government use more than would a 
terrestrial system. 


TABLE Ш-7 


Sites at which Federal Airborne Operations in the 4635-4660 MHz band will continue for 14 
years. 


—Ó 


| Pico Del Este, PR 18°16°N, 65°46°% 
Dam Neck, VA 36'46'N, 75957 W ——- 
St. Thomas, VI 18°21°N, 64°55°W | 8 | 


58. This band is immediately adjacent to the 4660-4685 MHz band that has already 
been transferred from Government to non-Government use. The 4660-4685 MHz band was 
allocated to the fixed and mobile services in ET Docket No. 94-32 to be used for the General 
Wireless Communications Service (GWCS). This service is structured to provide a great deal 
of flexibility in order to allow licensees sufficient opportunity to meet the spectrum needs of 
customers. Licensees can, therefore, provide almost any fixed or mobile service, including 
dispatch services, point-to-point microwave, aeronautical audio/visual service, wireless local 
loop service, and terrestrial fixed and mobile auxiliary broadcast operations. Because of the 
uncertainly as to exactly how a licensee will use its spectrum, if a similar service is 
implemented at 4635-4660 MHz we will have to evaluate the need for additional constraints 
in the vicinity of the three areas where Government operations will continue. 
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IV. Plan Overview 


59. Introduction. The principle objective for the development of the Spectrum Plan is 
to ensure that the transferred spectrum is put to its best and most valued use and that the 
greatest benefit to the public is attained.” The Spectrum Plan must be consistent with the 
conditions, constraints and situations resulting from the Congressional mandate and NTIA’s 
decisions. The Plan should be compatible with FCC decisions already made that impact the 
spectrum such as those allocating and assigning the 50 MHz that was made immediately 
available.” Moreover, the Plan and ensuing notices and proposals should be guided by FCC 
principles such as fostering the competitive offering of new technology and services. 


60. Congressional Mandate. In the Omnibus Budget Reconciliation Act of 1993, 
Congress specified several conditions that will have an impact on the Plan. These were cited 
in Section I. Congress was concerned that the entire spectrum to be transferred not be 
immediately allocated and assigned. Citing the timetable that the Secretary of Commerce is 
required to develop for the withdrawal or limitation of Government assignments of the 
frequencies, the Act requires that the bands be allocated and assigned gradually--after a 
portion of the frequencies is reserved for a ten-year period. Thus the Plan must have two 
features: 


e A reserve--A significant portion of the frequencies must be held in reserve, that is, not 
allocated and assigned, until after a ten-year period that begins on the date of 
submission of this Plan.? 


•  Gradually--The frequencies that аге not identified for the reserve must be allocated and 
assigned gradually--that is, in steps, over the ten-year period.” 


Congress further specified certain non-structural considerations such as encouraging new 


communications technology and fulfilling the FCC's responsibilities for safety of life and 
property. These are considered in the following Section. 


5 Notice of Proposed Rule Making, ET Docket No. 94-32, 9 FCC Red 6779, para. 8 
(1994). 


S First Report and Order and Second Notice of Proposed Rule Making, ET Docket No. 
94-32, 10 FCC Red 4769 (1995). Second Report and Order, ET Docket 94-32, released 
8/2/95, 60 FR 40712, 8/9/95. 


%9 47 U.S.C. $ 925(b)(1)(B). 
47 U.S.C. § 925(b)(1)(A). 
$ 47 U.S.C. § 925(b)Q). 
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61. Band Selection Impact. Important to the usefulness of the frequencies transferred 
from Government to private sector use are the number, size and location of the bands. 
Congress determined that a minimum amount of transferred spectrum, 200 megahertz, should 
be located below 5 GHz and further specified that at least 100 megahertz shall be located 
below 3 GHz. In its final selection process, NTIA identified twelve bands for reallocation, 
shown earlier in Table II-1, distinguished by their reallocation status, namely, whether or not 
the band will continue to be shared with Government users, and the reallocation schedule.” 
These differing conditions have led to fragmentation of the total spectrum to be transferred. 
The size of the bands range from 2 megahertz to 50 megahertz, and the median bandwidth is 
10 megahertz, that is, half of the bands are 10 megahertz or less. Accordingly, some 
aggregation of the bands is anticipated as part of this Plan. 


62. General Approach. The Plan for the allocation and assignment of the remaining 
spectrum will be guided in part by recent FCC decisions on the 50 megahertz of spectrum 
made immediately available in 1994 and 1995. This Plan does not constitute a proposal for 
the disposition of the remaining 185 megahertz of transferred spectrum, but rather lays out a 
series of rule making proceedings that responds to the requirements of the statute that 
mandates and details the transferral process. 


63. Aggregation of Bands. The first step in this process is to aggregate the twelve 
bands into groupings for planning purposes. It will simplify the planning process to consider 
the many bands in fewer groupings, since some of the transferred bands are adjacent to other 
transferred bands, even though they may differ with respect to the allocation, the incumbent 
Government users, or the availability of the bands to non-Government users. Grouping the 
bands will also gather together those with similar physical properties such as propagation or 
optimum antenna characteristics. Subdividing the bands into different groups if they differ by 
at least 300 megahertz, or if the wave length changes by at least 15 percent, creates four 
separate groups of approximately equal size, i.e., 50 to 70 megahertz, and generally 
comparable physical characteristics. These four groups of bands shown in Table IV-1 will be 
used to simplify the planning process. 


64. Four Spectrum Groups. The FCC has already acted on three bands in Groups 2 
and 4 that were made immediately by the 1993 Budget Act. 


Group 2 is the largest group and contains 70 megahertz, with the largest 
contiguous grouping of transferred frequencies, adding up to 60 megahertz. These bands are 
also the most currently encumbered bands. The frequencies from 2400 to 2450 MHz are 
currently in use by Part 18 Industrial, Scientific, and Medical (ISM) devices (notably 
microwave ovens) and Part 15 low-power devices. The development of these latter devices 


€ NTIA, U.S. DoC, Special Publication 95-32, Spectrum Reallocation Final Report, 
Response to Title VI - Omnibus Budget Reconciliation Act of 1993 (February 1995). 
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has been encouraged by the FCC in recent rule makings that have established consumer 
devices in consumer bands and also equipment for local area networks. In addition, the 
adjacent 2390 to 2400 MHz band was recently designated by the FCC as a frequency for the 
development of unlicensed PCS data devices, which are envisioned as providing links for 
portable or nomadic computers. In its final report in March 1995, NTIA decided to 
supplement the 200 megahertz initially identified in its Preliminary Report in February 1994 
with 35 megahertz lying within the 2400 to 2450 MHz band currently in use by ISM and 
low-power devices. 


Group 4 consists of two adjacent 25 megahertz-wide bands. The FCC decided 
in 1995 to allocate the upper 25 megahertz of spectrum to the General Wireless 
Communications Service (GWCS). This new service includes both fixed and mobile stations 
and is subdivided into 5 megahertz licenses for Economic Area (EA) license areas. А 
flexible approach to the technical and operational aspects of the service has been decided; 
virtually no technical standards have been mandated by the FCC and only a perimeter signal 
strength at the service boundaries has been established, unless a higher alternative is agreed 
upon by the licensed parties. Auctions are anticipated for the GWCS licenses after 
applications are received. 


Group 3 consists of a single 50 megahertz-wide band and thus may be the most 
important band to be transferred from Government use. It has the fewest restrictions and 
limitations and, as the largest single band, offers the most potential for wide bandwidth 
services operating under a single set of rules. However, the band is currently used by non- 
Government fixed-satellite service licensees which will have to be considered in determining 
future use. 


Group 1 is the most fragmented group with four disjointed bands that span the 
largest range of frequencies, namely, 365 megahertz. However, Group 1 contains what may 
ultimately be the most valuable band. The 1710 to 1755 MHz band is sufficiently close to 
the bands that in the U.S. and for much of the rest of the world are the frequencies already 
identified for the development of the next generation of mobile and portable communications. 
There will be increasing pressure for the commercial development of this band in the U.S. as 
the Personal Communications Service licensees are finally licensed, develop their service, and 
as the public appetite and use of personal communications for voice and data services 
increase. This band is also the most restricted in terms of development because of the 
remaining Government use of this band. While many Government users will be relocated to 
other bands, much Government usage will continue indefinitely, with significant areas, 
including major metropolitan areas, that will be denied to commercial development, as 

' described in the proceeding section. (See Figure III-3.) In addition, access to the frequencies 
between 1710 and 1755 MHz will be delayed the most of any of the transferred bands. This 


* Second Report and Order, ET Docket No. 94-32, released August 2, 1995, FCC 95- 
319, para. 56. Reconsideration pending. 
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points to the bands of Group 1 as the most reasonable candidates for the spectrum reserve . 
mandated by Congress, which required that a significant portion of the transferred spectrum 
be held in reserve for ten years. 


65. Scheduling Public Access. Based on the Congressional requirements and 


limitations on the bands, the following schedule permits prompt public access to the 
transferred bands consistent with these restrictions. 


Groups 2 and 4: The FCC will initiate rule makings to allocate these bands in late 
1996. Decisions made in 1995 for the bands of the initial 50 megahertz already point 
to likely proposals for band use. (See below.) The frequencies of Group 2 are 
immediately available; and the remaining 25 megahertz of spectrum of Group 4 will 
become initially available on January 1, 1997. 


Group 3: In order for the public to access the single 50 megahertz of spectrum in 
Group 3 when it becomes available in 1999, the decisions as to the band's allocation 
and assignment should be initiated in 1997. Timely completion of this process will 
allow the FCC to accept applications and issue licenses shortly after the band becomes 
available in January 1999. 


Group 1: Consistent with the statute, the orders determining the allocation and 
assignment of the frequencies cannot made until 2006. However, proposals for the 
disposition of the spectrum can be made before then and an appropriate record 
developed. Initial access to the important 45 megahertz of spectrum cannot occur until 
2004 in any case. (Since initial access to the other three bands of Group 1, which 
are only 5 and 10 megahertz wide, is available as early as 1999, the FCC should make 
it clear that it is open to petitions for use of these smaller bands on an earlier basis.) 
No specific amount of spectrum was identified to be held in reserve; the fact that the 
1710 to 1755 MHz band will not be made available until 2004, that is, nearly 10 
years, makes it an obvious choice to be held in reserve. 


66. Allocation/Usage Options. The Commission has repeatedly stated that its 


objective is to ensure that spectrum is put to its best and most valued used and that the 
greatest benefit to the public is attained. In its Report and Order allocating the first 50 
megahertz, the FCC stated that one way to achieve its goal is to adopt an allocation to both 
fixed and mobile services because permitting this broad use would allow licensees in 
commercial service to offer a wide range of services employing varying technologies. The 
approach was to allocate 25 megahertz for commercial fixed and mobile use without 


“47 U.S.C. $ 925(b)(1)(B). 


$5 Final Report at 5-4. 
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identifying specific services; it was further decided that licenses for the spectrum would be 
available through competitive bidding to the extent possible and practical. The FCC 

concluded that the remaining 25 MHz should be allocated for unlicensed services rather than 
commercial fixed and mobile terrestrial uses. This also was predicted to yield public benefits 
in new service capabilities and sharing technologies, and to promote the Commission’s goal of. 
ensuring that spectrum is put to its best and most valued use. 


67. The Commission will strive to'achieve the above objective in our proceedings to 
address the remaining 185 MHz by applying the following plan. 


• Propose a use deemed to ensure that the spectrum is put to its best and most valued 
use and which yields the greatest benefit to the public. In making its proposal, the 
Commission will take into account all factors, such as incumbent Government and 
non-Government operations that effect potential use of each band. Options for use 
include all potential services, including, but not limited, to those addressed in 
allocating the first 50 megahertz. As required by the Budget Act, this approach will 
ensure the availability of spectrum for, and stimulate the development of, a wide array 
of new technologies and services that will benefit the American public, some of which 
may not be currently envisioned. 


• In addition, the FCC will be considering in a separate proceeding the special needs of 
the public safety community. NTIA and the FCC have chartered an advisory commit- 
tee that will make recommendations later this year addressing these specific spectrum 
needs and related matters. Therefore, the proposals for the remaining bands of 
transferred spectrum may include possible use of some portion of these bands for 
public safety. 


% See letter dated June 2, 1995, from Alice Rivlin, Director, Office of Management and 
Budget, to Reed Hundt, Chairman, FCC, approving creation of the advisory committee. 


17882 


Table IV-1: FCC Plan for Transferred Spectrum--Band Groupings & Availability 


Frequency Band Width Availability/Access 
(MHz) (MHz) | 


C Т ш зу oe ш 
|. 1390-1400 | виа 1999; fut 2009 _____ 


1710 - 1755 45 Initial 2004; 16 Gov. sites remain, 444 Gov. 
microwave links remain 


сомы 
СЕЕ 
|| | 


Group 3 aaa 
3650 - 3700 50 Initial 1999; 3 Gov. sites remain; in use by 
non-Government FSS 


Group 4 
4635 - 4660 


Initial 1997; full 2009 


4660 - 4685 Allocated to new GWCS & auctions 


GRAND TOTAL 


* All bands in Group 2 are also in use by radio amateurs. 
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V. OTHER REQUIREMENTS 


68. A requirement of the Budget Act is that this plan address "(A) the feasibility of 
reallocating portions of the spectrum from current commercial and other non-Federal uses to 
provide for more efficient use of the spectrum, and (B) innovation and marketplace 
developments that may affect the relative efficiencies of different spectrum allocations." The 
Commission evaluates use of the spectrum on an ongoing basis to determine whether a need 
exists to modify use of any particular frequency band in light of changes in demand for 
different services or in light of advances in technology. The Commission’s efforts are 
bolstered by extensive and ongoing interaction between the FCC and members of the private 
sector. In addition, on March 5, 1996, the Commission provided an opportunity for dialogue 
by holding an all-day En Banc hearing that specifically addressed spectrum management 
policy. Such an ongoing dialogue helps ensure that Commission actions reflect the latest 
developments in the communications industry. This dialogue also ensures that we are always 
examining our own allocations to provide efficient use of the spectrum, and to promote 
innovation and marketplace developments as required by the Budget Act. These efforts can 
be seen in a number of rule making activities. | 


69. Prior Planning for Reserve Bands. In the early 1970s, the Commission employed 
the concept of setting aside spectrum for new and existing users in Docket No. 18262, where 
we reallocated 115 megahertz of spectrum in the 800-900 MHz region from UHF-TV 
broadcasting and Federal government use to new use by land mobile services. This action, 
which was one of the most significant reallocation initiatives undertaken by the Commission, 
was carried out to meet the growing needs of the land mobile industry. Initially, 40 
megahertz of the newly available spectrum was allocated for cellular radio "high capacity" 
common carrier land mobile technologies, and another 30 megahertz was allocated to 
conventional and new trunked operations, and to private radio operations including specialized 
mobile radio (SMR) services. In addition to this 70 megahertz, the Commission responded to 
suggestions from the commenting parties by establishing and setting aside eight "land mobile 
reserve bands," encompassing a total of 45 megahertz of spectrum, to accommodate new land 
mobile services as well as unexpected growth in existing services. As a result of this action, 
we now have widespread mobile communication networks that are available to everyone. 
Since that time, the 45 megahertz of reserved spectrum has been used to increase the amount 


6 47 U.S.C. $ 925(b)(3). 


68 See generally First Report and Order and Second Notice of Inquiry, Docket No. 
18262, 35 Fed. Reg. 8644 (June 4, 1970); Second Report and Order, Docket No. 18262; 46 
FCC 2d 752 (1974), reconsidered, Memorandum Opinion and Order, Docket No. 18262, 51 
ЕСС 2d 945 (1975); aff'd sub nom. NARUC у. ЕСС, 525 Е. 2d 630 (D.C. Cir. 1976), cert. 
denied, 425 U.S. 992 (1976). 
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of spectrum for both common carrier and private radio services, including provision of new 
air-to-ground telephone services and unlicensed PCS, and to introduce new spectrum-efficient 
digital technologies in advanced private radio systems. 


70. More recently, in ET Docket No. 92-9, the Commission reallocated 220 
megahertz of spectrum in the 1850-2200 MHz band from the рлуае and common carrier 
fixed microwave services to accommodate emerging technologies.” This action required that 
existing microwave licensees move to higher bands or to alternative media during a 
reasonable transition period in accordance with a plan which provided for new services to 
reimburse existing users for costs incurred by the move. Of the 220 megahertz of spectrum 
identified in this proceeding, 140 megahertz proceeding have been designated for 
accommodation of the personal communications service, including 20 megahe:iz for 
unlicensed low-power PCS systems. Implementation of PCS is just beginning with two of the 
six available license blocks currently licensed and a third block currently at auction. At least 
one PCS system in the Washington D.C. area is now in operation and it is anticipated that this 
service will have a major effect on the communications industry and on the communications 
services that are available to the public. The confidence that the communications industry has 
in this service is evidenced by its willingness to invest large sums of money to obtain the 
initia] license. Auctioning the first two license blocks raised over $7.7 billion raised for the 
U.S. Treasury. Bidding for the third license block continues and, to date, has nearly reached 
$8 billion for the single license block. 


71. The Commission has also proposed to use a portion of the of the remaining 
spectrum identified for emerging technologies in ET Docket No. 92-9 for accommodation of 
Mobile Satellite Systems (MSS). On January 31, 1995, the Commission released a Notice of 
Proposed Rule Making in ET Docket No. 95-18, proposing to allocate the 1990-2025 MHz 
and 2165-2200 MHz bands for MSS use. Only the 2165-2200 MHz band is included in the 
emerging technologies spectrum. The 1990-2025 MHz band is currently used for broadcast 
auxiliary services and provision would have to be made to redesignate the use of the band. 


72. Current Efforts for New Technology. As part of the Commission's ongoing 
efforts to promote new uses of spectrum, we are currently considering action on two Petitions 
for Rule Making requesting that spectrum be made available for new unlicensed uses. One 
petition, filed on May 15, 1995, by the Wireless Information Networks Forum ("WINForum") 
requests that 250 megahertz of spectrum at 5.1 - 5.35 GHz be allocated for a new high-speed, 
high-bandwidth, unlicensed radio service, or Shared Unlicensed Personal Radio Network 
("SUPERNet"). According to WINForum, SUPERNet is designed to allow wireless access to 


9 Зее generally Redevelopment of Spectrum to Encourage Innovation in the Use of 


New Telecommunications Technologies, ET Docket No. 92-9, First Report and Order and 
Third Notice of Proposed Rule Making, 7 FCC Rcd 6886 (1992), Second Report and Order, 8 
FCC Red 6495 (1993), Third Report and Order and Memorandum Opinion and Order, 8 FCC 
Red 6589 (1993), Memorandum Opinion and Order, 9 FCC Red 1943 (1994). 
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the full range of data communications capabilities now being deployed in landline networks to 
support multimedia and other resource-intensive applications.” The second petition was filed 
May 24, 1995, by Apple Computer, Inc. ("Apple") and requests that 300 megahertz of 
spectrum at 5.15 - 5.30 GHz and 5.725 - 5.875 GHz be allocated for a new high-speed, high- 
bandwidth, unlicensed radio service. According to Apple, this allocation ("the NII Band") 
would promote the full development of a National Information Infrastructure by making 
possible high-bandwidth access and interaction throughout a limited geographic area, where 
mobility is key, and by providing as well for a wireless element of "community networks" 
serving a larger area." 


73. The Commission is also opening new frontiers by making available for use 
spectrum at frequencies that until recently were not technically feasible to use. On November 
8, 1994, the Commission released a Notice of Proposed Rule Making (NPRM) proposing to 
open 18 GHz of spectrum in the frequency range between 40.5 GHz and 153 GHz. Of this, 
9.5 GHz of spectrum was proposed for general unlicensed applications; 2.2 GHz of spectrum 
was proposed for vehicle-mounted radar systems; and 6.3 GHz of spectrum was proposed for 
licensed operations. A First Report and Order and Second Notice of Proposed Rule Making 
was released on December 15, 1995. In the First Report and Order, the Commission 
authorized the bands 46.7-46.9 GHz and 76-77 GHz for unlicensed vehicle radar systems and 
the band 59-64 GHz for general unlicensed applications. 


74. The Commission is constantly reviewing existing rules to determine whether they 
meet the current needs of the communications industry and the public. If appropriate, the 
rules for services are revised to allow greater flexibility so that licensees can use the spectrum 
more efficiently to provide the services most desired by the public. One recent example is the 
Notice of Proposed Rule Making released on January 25, 1996, in WT Docket 96-6. This 
Notice proposes to amend the Commission's rules to permit fixed local loop service in 
addition to the mobile local loop services already authorized in the broadband Commercial 
Mobile Radio Services (CMRS). The notice also solicits comment on allowing provision of 
any fixed service in the broadband CMRS frequency bands. Proceedings such as this show an 
evolutionary approach to modifying use of spectrum. 


75. The Commission also has proposed revising such widely used services as the 
television broadcast service. In July, 1992, the Commission adopted a Notice of Proposed 
Rule Making in MM Docket 87-268, proposing policies, procedures, and technical criteria to 
be used in allotting channels for an advanced television (ATV) service. Included in this item 
was a "draft" proposal for an ATV Table of Allotments. Review of these issues continues 
and, in a recent notice, the Commission reviewed developments of the last few years 
especially with regard to emerging possibilities for introduction of a. dynamic and flexible 
digital broadcast technology. The Commission is considering an ATV Table of Allotments 


” WINForum’s petition was placed on public notice оп May 24, 1995, as RM-8648. 


" Apple's petition was placed on public notice on June 8, 1995, as RM-8653. 
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with an emphasis on efficient use of the spectrum and possibilities for eventual recovery of 
spectrum no longer needed for TV broadcasting due to efficiencies of digital transmission.” 


76. The preceding discussion highlights Commission proceedings that promote new 
use of spectrum and use of new spectrum. It provides an example of how the Commission 
continually evaluates the feasibility of reallocating portions of the spectrum from current 
commercial and other non-Federal uses to provide for more efficient use of the spectrum or 
expanding the types of services permitted to allow for new uses. As part of this continuing 
refinement of Commission rules, one of the Commission’s goals is to promote and encourage 
innovation and marketplace developments that affect the relative efficiencies of different 
spectrum allocations. 


77. Public Safety. The Budget Act requires that this plan contain appropriate 
provisions to ensure the safety of life and property in accordance with the Commission’s 
responsibilities, given in Section 1 of the Communications Act.” In November 1995, the 
FCC and NTIA chartered the Public Safety Wireless Advisory Committee (PSWAC); the goal 
is to bring significant enhancements to the effectiveness and efficiency of public safety 
communications. It will focus on long term planning for public safety with emphasis on 
spectrum management for meeting the public safety community’s requirements. It will 
estimate public safety needs and requirements and make recommendations for addressing 
them. As a federally-chartered advisory committee, the PSWAC will advise the FCC and 
NTIA on operational, technical and spectrum requirements of Federal, state and local public 
safety entities through the year 2010. The Report from the Advisory Committee is due to the 
FCC and NTIA in the summer of 1996 and will identify spectrum requirements and possible 
bands that would fulfill these requirements. The Advisory Committee is not focused on 
spectrum transferred by the Budget Act, but is considering all possibilities, including 
frequencies currently used exclusively by the Federal Government and separately by the 
private sector. 


78. If the PSWAC Report were immediately available, specific recommendations from 
the Report or based on the Report could have been included. For example, specific proposals 
that address potential public safety use of certain frequency bands could be cited as alternative 
proposals to the general allocation. In view of the fact that the PSWAC Report will not be 
delivered until after the Spectrum Plan is due, the Spectrum Plan cannot cite specific 
proposals that would address public safety needs. However, what can be done is to indicate 
that, in developing proposals for the remaining transferred frequencies, the FCC will take into 
consideration the recommendations from the Advisory Committee. Accordingly, the FCC 


72 


Advanced Television Systems and Their Impact Upon the Existing Television 
Broadcast Service, Fourth Further Notice Of Proposed Rule Making, released August 9, 1995, 
10 FCC Red 10540 (1995). | 


3 47 U.S.C. $ 925(b)(2)(C). 
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may identify possible use of some parts of this spectrum in support of the Advisory Commit- 
tee plan for public safety. A separate proceeding to deal with the public safety issues 
developed by the Advisory Committee will be initiated in the near future. 


79. IT IS ORDERED that the Secretary shall send copies of this Plan for Reallocated 
Spectrum to the United States Congress and to the President of the United States as required 
by the Omnibus Budget Reconciliation Act of 1993. 


‚ FEDERAL COMMUNICATIONS COMMISSION 


William F. Caton 
. Acting Secretary 
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APPENDIX A 
Omnibus Budget Reconciliation Act of 1993 


Spectrum Reailocation and Competitive 
Bidding Provisions in the Senate/House 
passed Budget Reconciliation Bill 
August 1993 


TITLE VI-COMMUNICATIONS LICENSING 
AND SPECTRUM ALLOCATION IMPROVEMENT 


SEC. 6001. TRANSFER OF AUCTIONABLE FREQUENCIES. 
(a) AMENDMENT.--The National Telecommunications and Information 

Administration Organization Act (47 U.S.C. 901 et seq.) is amended- 

(1) by striking the heading of part B and inserting the following: 

"PART C- SPECIAL AND TEMPORARY 
PROVISIONS"; 
(2 Бу redesignating sections 131 through 135 as sections 151 
through 155, respectively; and 
(3) Бу inserting after part A the following new part: 


"PART B- TRANSFER OF AUCTIONABLE FREQUENCIES. 


"SEC. 111. DEFINITIONS. 
"As used in this part: 
"(1) The term ‘allocation’ means an entry in the Nationa! Table of 
_ Frequency Allocations of a given frequency band for the purpose of its use 
by one or more radiocommunication services. 
| "(2) The term ‘assignment’ means an authorization given to a station 
licensee to use specific frequencies or channels. 
"(3) The term ‘the 1934 Act’ means the Communications Act of 
1934 (47 U.S.C. 151 et 5ед.). 


"SEC. 112. NATIONAL SPECTRUM ALLOCATION PLANNING. 
"The Assistant Secretary and the Chairman of the Commission shall meet, at 
least biannually, to conduct joint spectrum planning with respect to the following 


issues: 


"(1) the extent to which licenses for spectrum use can be issued 
pursuant to section 309(j) of the 1934 Act to increase Federal revenues; 

"(2) the future spectrum requirements for public and private uses, 
including State and local government public safety agencies; 

"(3) the spectrum allocation actions necessary to accommodate 
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those uses; and 

"(4) | actions necessary to promote the efficient use of the spectrum, 
including spectrum management techniques to promote increased shared use 
of the spectrum that does not cause harmful interference as a means of 
increasing commercial access. | | 


113. IDENTIFICATION OF REALLOCABLE FREQUENCIES. 
"(a) IDENTIFICATION REQUIRED.--The Secretary shall, within 18 months after . 


the date of the enactment of the Omnibus Reconciliation Act of 1993, prepare and 
submit to the President and the Congress a report identifying and recommending 
for reallocation bands of frequencies-- 


"(1) that are allocated on a primary basis for Federal Government 
use; 5 | i 

"(2) that are not required for the present or identifiable future needs 
of the Federal Government; 

"(3) that can feasibly be made available, as of the date of 
submission of the report or at any time during the next 15 years, for use 
under the 1934 Act (other than for Federal Government stations under 
section 305 of the 1934 Act); 

"(4) the transfer of which (from Federal Government use) will not 
result in costs to the Federal Government, or losses of services or benefits to 
the public, that are excessive in relation to the benefits to the public that 


_ may be provided by non-Federal licensees; and 


"(5) that are most likely to have the greatest potential for productive 
uses and public benefits under the 1934 Act if allocated for non-Federal use. · 
"(b) MINIMUM AMOUNT OF SPECTRUM RECOMMENDED.-- | 

"(1) IN GENERAL.--In accordance with the provisions of this section, 
the Secretary shall recommend for reallocation, for use other than by Federal 
Government stations under section 305 of the 1934 Act (47 U.S.C. 305), 
bands of frequencies that in the aggregate span not less than 200 
megahertz, that are located below 5 gigahertz, and that meet the criteria 
specified in paragraphs (1) through (5) of subsection (a). Such bands of 
frequencies shall include bands of frequencies, located below 3 gigahertz, 
that span in the aggregate not less than 100 megahertz. 

"(2) MIXED USES PERMITTED TO BE COUNTED.--Bands of frequencies 
which a report of the Secretary under subsection (a) or. (d)(1) recommends 
be partially retained for use by Federal Government stations, but which are 
also recommended to be reallocated to be made available under the 1934 


. Act for use by non-Federal stations, may be counted toward the minimum 


spectrum required by paragraph (1) of this subsection, except that-- 


"(A) the bands of frequencies counted under this paragraph 
may not count toward more than on-half of the minimums required by 
paragraph (1) of this subsection; 

"(B) а band of. frequencies may not be counted under this 
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"(c) 


paragraph unless the assignments of the band to Federal Government 
stations under section 305 of the 1934 Act (47 U.S.C. 305) are 
limited by geographic area, by time, or by other means so as to 
guarantee that the potential use to be made by such Federal 
Government stations is substantially less (as measured by geographic . 
area, time, or otherwise) than the potential use to be made by non- 
Federal stations; and 

"(C) the operational sharing permitted under this paragraph 
Shall be subject to the interference regulations prescribed by the 
Commission pursuant to section 305(a) of the 1934 Act and to 
coordination procedures that the Commission and the Secretary shall 
jointly establish and implement to ensure against harmful interference. 
CRITERIA FOR IDENTIFICATION. -- | | 
"(1) NEEDS OF THE FEDERAL GOVERNMENT.--In determining whether а 


band of frequencies meets the criteria specified in subsection (a)(2), the 
Secretary shall-- 


"(A) consider whether the band of frequencies is used to 
provide a communications service that is or could be available from a 
commercial provider or other vendor; | 

"(B) seek to promote-- 

"() {Һе maximum practicable reliance on commercially 
available substitutes; 

"(ii) the sharing of frequencies (as permitted under 
subsection (b)(2)); | 

"(iii) the development and use of new communications 
technologies; and | 

"(iv) the use of nonradiating communications systems 
where practicable; and 

"(C) seek to avoid-- | 

"(i) serious degradation of Federal Government 
services and operations; 

"(ii) excessive costs to the Federal Government and 
users of Federal Government services; and 

"(iii) excessive disruption of existing use of Federal 

Government frequencies by amateur radio licensees. 

"(2) FEASIBILITY OF USE.--In determining whether a frequency band 


meets the criteria specified in subsection (a)(3), the Secretary shall-- 


"(A) assure that the frequency will be assigned by the 
Commission under section 303 of the 1934 Act (47 U.S.C. 303) 
within 15 years; | 

"(B) · assume reasonable rates of scientific progress and 
growth of demand for telecommunications services; 

"(C) seek to include frequencies which can be used to 
Stimulate the development of new technologies; and 
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"(D) consider the immediate and recurring costs to reestablish 
services displaced by the reallocation of spectrum. | 
"(3) ANALYSIS OF BENEFITS.--In determining whether a band of 

frequencies meets the criteria specified in subsection (a)(5), the Secretary 
shall consider-- 

"(A) the extent to which equipment is or will be available that 
is capable of utilizing the band; 

"(B) the proximity of frequencies that are already assigned for 
commercial or other non-Federal use; 

"(C) the extent to which, in general, commercial users could 
share the frequency with amateur radio licensees; and 

| "(D) the activities of foreign governments in maxing 
frequencies available for experimentation or commercial assignments 
in order to support their domestic manufacturers of equipment. 

"(4) POWER AGENCY FREQUENCIES.-- 

"(A) APPLICABILITY OF CRITERIA.--The criteria specified by 
subsection (a) shall be subsection (a) shall be deemed not to be met 
for any purpose under this part with regard to any frequency 
assignment to, or any frequency assignment used by, a Federal power 
agency for the purpose of withdrawing that assignment. 

"(B) MIXED USE ELIGIBILITY.--The frequencies assigned to any 
Federal power agency may only be eligible for mixed use under 
subsection (b)(2) in geographically separate areas, but in those cases 
where a frequency. is to be shared by an affected Federal power 
agency and a non-Federal user, such use by the non-Federal user shall 
not cause harmful interference to the affected Federal power agency 
or adversely affect the reliability of its power system. 

"(C) DEFINITION.--As used in this paragraph, the term ‘Federal 
power agency' means the Tennessee Valley Authority, the Bonneville 
Power Administration, the Western Area Power Administration, the 
Southwestern Power Administration, the Southeastern Power 
Administration, or the Alaska Power Administration. 

"(5) LIMITATION ON REALLOCATION.--None of the frequencies 
recommended for reallocation in the reports required by this subsection shall 
have been recommended, prior to the date of enactment of the Omnibus 
Budget Reconciliation Act of 1993, for reallocation to non-Federal use by 
international agreement. 

"(d) PROCEDURE FOR IDENTIFICATION OF REALLOCABLE BANDS OF FREQUENCIES. 

"(1) SUBMISSION OF PRELIMINARY IDENTIFICATION TO CONGRESS.--Within 6 
months after the date of the enactment of the Omnibus Budget 
Reconciliation Act of 1993, the Secretary shall prepare, make publicly 
available, and submit to the President, the Congress, and the Commission a 
report which makes a preliminary identification of reallocable bands of 
frequencies which meet the criteria established by this section. 
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"(2) PUBLIC COMMENT.--The Secretary shall provide interested persons 
with the opportunity to submit, within 90 days after the date of its 
publication, written comment on the preliminary report required by paragraph 
(1). The Secretary shall immediately transmit a copy of any such comment 
to the Commission. 

"(3) COMMENT AND RECOMMENDATIONS FROM COMMISSION.--The 
Commission shail, within 90 days after the conclusion of the period for 
comment provided pursuant to paragraph (2), submit to the Secretary те. 
Commission’s analysis of such comments and the Commission’s 
recommendations for responses to such comments, together with such other 
comments and recommendations as the Commission deems appropriate. 

"(4) DIRECT DISCUSSIONS.--The Secretary shall encourage and provide 
opportunity for direct discussions among commercial representatives and 
Federal Government users of the spectrum to aid the Secretary in 


determining which frequencies to recommend for reallocation. The Secretary 


shail provide notice to the public and the Commission of any such 
discussions, including the name or names of any businesses or other persons 
represented in such discussions. A representative of the Commission (and 
of the Secretary at the election of the Secretary) shall be permitted to attend 
any such discussions. The Secretary shall provide the public and the 
Commission with an opportunity to comment on the results of any such 
discussions prior to the submission of the final report required by subsection - 
(a). | 

"(e) TIMETABLE FOR REALLOCATION AND LIMITATION.-- 

"(1) TIMETABLE REQUIRED.--The Secretary shall, as part of the reports 
required by subsections (a) and (d)(1), include a timetable that recommends 
effective dates by which the President shall withdraw or limit assignments of 
the frequencies specified in such reports. 

"(2) EXPEDITED REALLOCATION.-- 

"(A) REQUIRED REALLOCATION.--The Secretary shall, as part of 
the report required by subsection (d)(1), specifically identify and 
recommend for immediate reallocation bands of frequencies that in the 
aggregate span not less that 50 megahertz, that meet the criteria 
described in subsection (a), and that can be made available for 
reallocation immediately upon issuance of the report required by 
subsection (d)(1). Such bands of frequencies, located below 3 
gigahertz, that in the aggregate span not less than 25 megahertz. 

"(B) PERMITTED REALLOCATION.--The Secretary may, as part of 
such report, identify and recommend bands of frequencies for 
immediate reallocation for a mixed use pursuant to subsection (b)(2), 
but such bands of frequencies may not count toward the minimums 
required by subparagraph (A). 

"(3) DELAYED EFFECTIVE DATES.--In setting the recommended delayed 
effective dates, the Secretary shall-- 
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"(A) consider the need to reallocate bands of frequencies as 
early as possible, taking into account the requirements of paragraphs 
(1) and (2) of section 115(b): 

"(B) be based on the useful remaining life of equipment that 
has been purchased or contracted for to operate on identified 
frequencies; | | 

"(C) consider the need to coordinate frequency use with other 
nations; and . | 

"(D) take into account the relationship between the costs to 
the Federal Government of changing to different frequencies and the 
benefits that may be obtained from commercial and other non-Federal 
uses of the reassigned frequencies. | 


"SEC. 114. WITHDRAWAL OR LIMITATION OF ASSIGNMENT TO FEDERAL 


GOVERNMENT STATIONS. 

"(a) Ім GENERAL.--The President shall-- 

"(1) within 6 months after receipt of a report by the Secretary under 
subsection (a) or (d)(1) of section 113, withdraw the assignment to a Federal 
Government station of any frequency which the report recommends for _ 
immediate reallocation; | 

"(2) within either such 6-month period, limit the assignment to a 
Federal Government station of any frequency which the report recommends 
be made immediately available for mixed use under section 113(b)(2); 

"(3) by the delayed effective date recommended by the Secretary. 
under section 113(e) (except as provided in subsection (b)(4) of this 
section), withdraw or limit the assignment to a Federal Government station 
of any frequency which the report recommends be reallocated or made 
available for mixed use on such delayed effective date; 

"(4) assign or reassign other frequencies to Federal Government 
stations as necessary to adjust to such withdrawal or limitation of 
assignments; and 

"(5) transmit a notice and description to the Commission and each 
House of Congress of the actions taken under this subsection. 

"(b)  EXCEPTIONS.-- 

"(1) AUTHORITY TO SUBSTITUTE.--If the President determines that a 
circumstance described in paragraph (2) exists, the President-- 

"(A) may substitute an alternative frequency or frequencies for 
the frequency that is subject to such determination and withdraw (or 
limit) the assignment of that alternative frequency in the manner 
required by subsection (a); and 

"(B) shall submit a statement of the reasons for taking the 
action described in subparagraph (A) to the Commission, Committee 
on Energy and Commerce of the House of Representative, and the 
Committee on Commerce, Science and Transportation of the Senate. 
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"(2) GROUNDS FOR SUBSTITUTION.--For purposes of paragraph (1), the 

following circumstances are described in this paragraph: 
"(A) the reassignment would seriously jeopardize the national 
defense interests of the United States; 
. "(B) the frequency proposed for reassignment is uniquely 
suited to meeting important governmental needs; 
"(C) the reassignment would seriously jeopardize public health 
or safety; | 
. "(D) the reassignment will result in costs to the Federal 

Government that are excessive in relation to the benefits that may be 

obtained from commercial or other non-Federal uses of the reassigned 

frequency; or 
. "(E) the reassignment will disrupt the existing use of a Federal 

Government band of frequencies by amateur radio licensees. 

"(3) CRITERIA FOR SUBSTITUTED FREQUENCIES.--For purposes of 
paragraph (1), a frequency may not be substituted for a frequency identified 
and recommended by the report of the Secretary under section 113(a) unless 
the substituted frequency also meets each of the criteria specified by section 
.113(а). 

"(4) DELAYS IN IMPLEMENTATION.--If the President determines that any 
action cannot be completed by the delayed effective date recommended by 
the Secretary pursuant to section 113(e), or that such an action by such 
date would result іп a frequency being unused as a consequence of the 
Commission's plan under section 115, the President may-- 

"(A) withdraw or limit the assignment to Federal Government 
stations on a later date that is consistent with such plan, except that 

the President shall notify each committee specified in paragraph (1)(B) 

and the Commission of the reason the withdrawal or limitatioh at a 

later date is required; or 

"(B). substitute alternative frequencies pursuant to the 
provisions of this subsection. 


"SEC. 115. DISTRIBUTION OF FREQUENCIES BY THE COMMISSION. 

(а) | ALLOCATION AND ASSIGNMENT OF IMMEDIATELY AVAILABLE FREQUENCIES.-- 
With respect to the frequencies made available for immediate reallocation pursuant 
to section 113(е)(2), the Commission, not later than 18 months after the date of 


‚ enactment of the Omnibus Budget Reconciliation Act of 1993, shall issue 


regulations to allocate such frequencies and shali propose regulations to assign 
such frequencies. 
"(b) ALLOCATION AND ASSIGNMENT OF REMAINING AVAILABLE FREQUENCIES.-- 


'With respect to the frequencies made available for reallocation pursuant to section 


113(е) (3), the Commission shall, not later than 1 year after receipt of the report. 
required by section 113(a), prepare, submit to the President and the Congress, and 
implement, a plan for the allocation and assignment under the 1934 Act of such 
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frequencies. Such plan shall-- 

"(1) not propose the immediate allocation and assignment of all such 
frequencies but, taking into account the timetable recommended by the 
Secretary pursuant to section 113(e), shall propose-- 

"(A) gradually to allocate and assign the frequencies 

remaining, after making the reservation required by subparagraph (B), 

over the course of 10 years beginning on the date of submission of 

such plan; and | 

"(B) to reserve a significant portion of such frequencies for 
allocation and assignment beginning after the end of such 10-year 
period; 

"(2) contain appropriate provisions to ensure-- 

"(A) the availability of frequencies for new technologies and 
services in accordance with the policies of section 7 of the 1934 Act 

(47 U.S.C. 157); 

"(B) the availability of frequencies to stimulate the 
development of such technologies; and 
"(C) the safety of life and property in accordance with the 

policies of section 1 of the 1934 Act (47 U.S.C. 151); 

"(3) address (A) the feasibility of reallocating portions of the 
spectrum from current commercial and other non-Federal uses to provide for 
more efficient use of the spectrum, and (B) innovation and marketplace 
developments that may affect the relative efficiencies of different spectrum 
allocations; 

"(4) not prevent the Commission from allocating frequencies, and 
assigning licenses to use frequencies, not included in the plan; and 

"(5) not preclude the Commission from making changes to the plan 
in future proceedings. 


SEC. 116 AUTHORITY TO RECOVER REASSIGNED FREQUENCIES. 

"(a) AUTHORITY OF PRESIDENT.--Subsequent to the withdrawal of assignment 
to Federal Government stations pursuant to section 114, the President may reclaim 
reassigned frequencies for reassignment to Federal Government stations in 
accordance with this section. 

"(b) PROCEDURE FOR RECLAIMING FREQUENCIES.-- 

"(1) UNALLOCATED FREQUENCIES.--If the frequencies to be reclaimed 
have not been ailocated or assigned by the Commission pursuant to the 
1934 Act, the President shall follow the procedures for substitution of 
frequencies established by section 114(b) of this part. 

"(2) ALLOCATED FREQUENCIES.--If the frequencies їо be reclaimed have 
been allocated or assigned by the Commission, the President shall foliow the 
procedures for substitution of frequencies established by section 114(b) of 
this part, except that the statement required by section 114(b)(1)(B) shall 
include-- 
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"(А) а timetable to accommodate an orderly transition for 
licensees to obtain new frequencies and equipment necessary for its 
utilization; and _ | 

"(B) ап estimate of the cost of displacing spectrum users 
licensed by the Commission. 

"(c) COSTS OF RECLAIMING FREQUENCIES.--The Federal Government shall bear 
all costs of reclaiming frequencies pursuant to this section, including the cost of 
equipment which is rendered unusable, the cost of relocating operations to a 
different frequency, and any other costs that are directly attributable to the 
reclaiming of the frequency pursuant to this section, and there are authorized to be 
appropriated such sums as may be necessary to carry out the purposes of this 
section. 

"(d) EFFECTIVE DATE OF RECLAIMED FREQUENCIES.--The Commission shall not 
withdraw licenses for any reclaimed frequencies until the end of the fiscal year 
following the fiscal year in which a statement under section 114(b)(1)(B) pertaining 
to such frequencies is received by the Commission. 

"(e) EFFECT ON OTHER LAW.--Nothing in this section shall be construed to 
limit or otherwise affect the authority of the President under section 706 of the 
1934 Act (57 U.S.C. 606). 


"SEC. 117. EXISTING ALLOCATION AND TRANSFER AUTHORITY RETAINED. 


"(a) ADDITIONAL REALLOCATION.--Nothing in this part prevents or limits 
additional reallocation of spectrum from the Federal Government to other users. 
"(b) IMPLEMENTATION OF NEW TECHNOLOGIES AND SERVICES.--Notwithstanding 
any other provision of this part-- | 
"(1) the Secretary may, consistent with section 104(е) of this Act, 
at any time allow frequencies allocated on a primary basis for Federal 
Government use to be used by non-Federal licensees on a mixed-use basis 
for the purpose of facilitating the prompt implementation of new 
technologies or services and for other purposes; and 
"(2) the Commission shall make any allocation and licensing 
decisions with respect to such frequencies in a timely manner and in no 
event later than the date required by section 7 of the 1934 Act." 

(D CONFORMING AMENDMENT TO ENSURE COLLECTION OF FCC FEES.---Section 104 
of the National Telecommunications and Information Administration Organization 
Act (47 U.S.C. 903) is amended by adding at the end the following new 
subsection: 

"(e) PROOF OF COMPLIANCE WITH FCC LICENSING REQUIREMENTS.-- 
"(1) AMENDMENT TO MANUAL REQUIRED.-- 
Within 90 days after the date of enactment of this subsection, the Secretary 
and the NTIA shall amend the spectrum management document described in 
subsection (a) to require that-- 
"(A) no person or entity (other than an agency or 
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instrumentality of the United States) shall be permitted, after 1 year 
after such date of enactment, to operate a radio station utilizing a 
frequency that is authorized for the use of government stations 
pursuant to section 103(b)(2)(A) of this Act for any non-government 
application unless such person or entity has submitted to NTIA proof, 
in a form prescribed by such manual, that such person or entity has 
obtained a license from the Commission; and 

"(B) no person or entity (other than an agency or 
instrumentality of the United States) shall be permitted, after 1 year 
after such date of enactment, to utilize a radio station belonging to the 
United States for any non-government application unless such person 
or entity has submitted to the NTIA proof, па form prescribed by 
such manual, that such person or entity has obtained a license from 
the Commission. 
"(2) RETENTION OF FORMS.--The NTIA shall maintain on file the 


proofs submitted under paragraph (1), or facsimiles thereof. 


"(3) CERTIFICATION.--Within 1 year after the date of enactment of this 


subsection, the Secretary and the NTIA shall certify to the Committee on 
Energy and Commerce of the House of Representatives and the Committee 
on Commerce, Science, and Transportation of the Senate that- 


"(А) the amendments required by paragraph (1) have been 
accomplished; and 

"(B) the requirements of subparagraphs (A) and (B) of such 
paragraph are being enforced.". 
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Federal Government Microwave Systems to be Retained Indefinitely in the 
1710-1755 MHz band ‘ 
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Appendix B 


Federal Government Microwave Systems to be Retained Indefinitely in the 
1710-1755 MHz band 
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[mso ee [mw [м [т | ome | эа [мт | inne эши 
[mss [me [mw [юм [wr [eem [ 3m [wr | cem | mem] 
oo [еш [row [жм [м | пам | зло мг | тез] чит 
[nso [ooo [rw [ем [co | oro] amon [co | мы ИСЗ 
то famo [rw [oom [mr | ess] ви СЕ 
ко [юк [row |мле [ea | миз] вым | ито эше 
то [ме [ow [oom [wo | een] зем | esse | onan 
[mss [мә mw [юм [so | wow] se [so | шт | es] 
зв [ме [ew [ем [м | нае мае [мм | юзе] эө» 
зе [ме [row [ем [м | мии | иши] эше 
зв [ме [mw [тата er | can | зе [xv | вая эшш 
[ә [me [mw [тата [ev [| зә] авик | зиз зы 
[з [owe [pw [тата [ay __|_вав | eee | ame | эше 
[тюз [то [ву [тата ЕСИ | nen | эшш 
о fmo few TIE 3109 | пз] зет | 
[зе [me [ow men [m [ane mes [m | one nme 
СЕСИНИ ТУСИ [| see | эши 
то [ме [ow [жм [a | www | аа | aor | ив 
ue [wm [mw [oor [wa | vrs] eem [wa | eran | ms 
752 fomo [row [ors [wa | rns | amen [wa | vero | em] 
LIMEN GRECE НИЕ 

ле е 


-402794 
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Fld БЕ ЕБЕ 
(ѕес.) (sec) (sec) 

[mee [ме [ew [илм [eo | | e eo | ms | 392] 
mss [me mw [юм s | е] sem so | эю] 3e 
зо [roo [row |юм [so [| 1E IER iss son 
ә me row [mena [m | шю [ soem m | comm | me] 
fins [me [mw [юм s | ison | sem [ss | sm] seen] 
[mss we [ew [nana [a | won| sna [№ | em | эшм. 
mss pee [row [юм [s | sme [ emer [so | sme | me 
Fuss eem [row [moe [ox | оми] oan [ar | men | эзш 
[mss em [ew [ен [ox | uem | uem [an | иже] эзш 
mss ee [mw [mew [ox | seus seem [ox [| вяз энэ 
[эзе [emo few [oorw [ox | пзи] owe [ox | пз] эшш 
зо em [rw [mew [ox | uem oan [or | uma] энше 
Гозо we [ew [mew [wo | um] sow [ar | ooo ээзи 
Lm mee [mw [юм [so | sess | ans [we | вы] omm 
mes we [row [mcr py | saw | sme [wr [ omes ЕСТ 
ов [oso |» [orm fae poem menm | изт[ amer] 
ва [m [mw [ran __|и | room| m | mme | mes] 
[mes [me [mw [mcr [© | won| mee [eo emm | omms 
fines [ме [mw [mee [m [| sem sem m | oes ems] 
fines mm [ow [мет __| ви зан | жаз] sm] 
Dmm (mes [mw [жм [wy | isese | ame wr [ imeem | эю» 
[оте em [row [юлх [ax mens | 595 | mese | эзе 
[зә [мю [row [eo [oa | ome | вм С тзт 
[mes [wo [rw [mew [az | im | aene | une | эю», 
> [ме [ow [м __|м [пет] эмм | ems | m] 
mes [ме fowm [к [ea [mr [ aem [en | mee [ ms] 
[пә [мк СЕВ |юлм [or [same | ман [on ЕСА 
fine [avon [row [Pawn [or ИЕСИ ИТЕЛ 
five [owe [ow [re on NC 1E CIUS are [er | 
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EG al шый Бы ВЕ Ба 9 
= (sec.) (sec) (sec) (sec) 
mas [жю [row [mar [co | emm | sms [oo cem | sene 
хе [ме [me [з [wa | nee mm [wa | ima | amm 
| тог we mw [mec uo | мит | eme [wo | mon | 39m] 
mes we (mw mec [wo p wu] eme [wo [mon | 39] 
mes [wm [mw mem ps | omn | nme s men | mem] 
mes [ме [ms [в [or mm | nome [ws — | rome | nne] 
peo [o p pen [ne poems | s [in| ore | 3e] 
[mes [me ew [me [e [onem eer | nem | om 
mae [ше [эъ [ем [oer | mee эше[мт [тше] mee] 
ш [ше [row [oem [wr | raw | nme [ur | тэж | men] 
эшо [ме [row [юм [so | user | sme [so И oar 
Free [ewe [rw [тата [ws | ase] sume [ws [| aan | ee] 
[ms [ме ew me [wr posee | mm [wv [зиз ome 
frie [ме [ow [vaso [on | тит] som ах | шие] osm 
fae me [mw [mor [wr | sas | omm [wr | wen | ome 
ums [oreo [ow [rave ја om | sms [m omm заза 
ms pex [ow [mer ја | ner mm [m | жш] mm 
[паз [мв [ow [лм [а [| somes [wr [| rn | зеш 
[rms [мш Som [лм [а __ ior | во [м NC 3E 71 
тә [me [row [вз fon | иш [nn [on [ou m 
frase [mas [row __|воем [wr | ane | ame 
тә [ne pm on [oe [n 
о HOMOR CREE 
бе a ЕЕ a 


р 


167349 -431969 
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йол nd all аг ВЕНЕ 
(sec.) (sec) (sec) 

me ues mw [юв [or | me | ams [o | mr ems 
me _|имо [row [oor [or [onem aem on | cmm мш 
me [ше few [юв for | isso | nmm [on | em | 409: 
me [noo [ew [юм [so [oem зе [s | cs | 5095] 
me [mx [mw [wes [or | вм sono | ок | мат 455 
me we [mw [ees for | eme ms [ox | swe | me 
me ue [mw mes or | onem eme [on Е aen] 
me [mes [ew e [wo | eme | n ro — eme | ase 
me [mee [row mes [wa pom | mm [wa ems se] 
me [мю ew [ем [ar | omen mem [wo [шо] e] 
me [me [m mes [m — [m | 9m [m — [omm эзи 
me pen [me [nana [m ИЕСИ ome 1 
me _|имо [pw [nana pm | moo] omis m [caen | es] 
me pee ew [nara |т | nem | mess pm | omnem | зи 
Dus [em [ew mens [ex | omes | sows [ar — | ne | om 
me [ме [ow [mor [wr osse [oem [wy ЕЕ em 
me [me [ow [юм [so | enm meo | ems | n 
me pee row [юъ [wo | oem mem [wo | aon | n] 
prse me [ow [юм [wo | ore | sean [wo | cens | mee 
mss [мю [ew [юм [wv | oso | amus per | ие» эш» 
mss me [mw [eem fso [655 | omm [so | nn | me 
fins [nwo [ow [юм [so | son] amo [so | ser Е 
Erase mee [mw [oem fso [nemo | m [so [ison | oe] 
mss wes [эъ [юм [se [ems soe [so | зз [ aene] 
ш [мә [ем [юм fo | шю] зан | > | вые эзш. 
ж ms _|еж [юм [s [зе] senso ЕЕ 
Dm me [rw [юм [se [eme | smo [so | eem | m 


17905 


~ 
un 


EG ad al al = Б Е Е 
(MHz) (sec.) (sec) (sec) 

зы [noo mw mew [vo | vane] sear pe] те] sm 
хы [me [эъ [юм [no [| шшш] soe fro ms | see 
mss [em [mw [mew [ю [omm [ ame [ar [ в | ene 
frase [ше [mw [юв m eme nem po [ eme men] 
me |имо [mw ees pe omm mm [m | inn] m] 
mss wm [me [ew pes | isto | mme | sm | mme 
frase (mx [mw [mes fw [omes m [o | omm es 
(aso [omo Sew [юл fva [| шш тов ул [| шш [ т 
me [me [ow rn por | saa | usm [м [| пыз] 29e] 
LM 


Em [ме [ow erm [re | ewe | m [re — | cm | mem 
[vase [юк [= [юм [oa ЕТС | msn | о 
[пә [ме [ow [ran [ea | owe [ amor [ca [ee | amm 
СЕТИ СТИГИ arm | moe | 2 — [ nem [mem 
(те [ме [ow [юм [oe | ras | wero [ca | msn | or 
те [мә [вк [юм [oo | won omm [co | изя | omm 
шә [wo [ow [ем [wr | eros | omen [wv [зеш эю 
ше [moo [mw [юм [co [инт ome [ne — omm [me 
шә [nee [m [ove pe | tome mm pe | se этш 
Lema [awe [ow [юм [we | ме | me pe | vem элт, 
те nee [ow [юм re | e | ame pe СО | mem 
те [ме [row [жм [wr | wan | eas [wr | юте вы 
тте [ше [з= [юм [co [ме | arms feo [ишш эме 
Eas [ме [ms [тл [ж ЕСИ РЕ ете 
Dre [ше [ow ем ИСИ эпе 
Lese [nee [з= [юм pe | ure | mom pe [ome | mem. 
Frese | ах [ж [шт [ж | men | вю [ax ЕЕ 
Lee [мю [ow [re __|и Я on p [ome [me 
Lm [ме [ms puer [we [тт] me [o | re | mn 


17906 


ж [== Tele ets 
(MHz) (sec.) (sec) (sec) 

ЛИЕ ИИ ГИ И И С со 7 
fimo [me mw [юв [wa | imo] оно fwa | mm eem 
me [ме [ow [aor [ov | wan] ame p И om] 
тш e [ow [мї [ax | mone | om [м | шш» | mm 
moo [me [row [mee [oe | meo avon [ow [хш] cure 
Prone me [ow [м [wv | vom | поли [we | rm | an 
Prone [мә [ow [юле [on | ous | mse [we | то] эзет 
me [wax few qw |» | rao | sos | | vaio | 995 
тю [мш [ew [a [a [oes | sem [m | шо | mm 
me en [me [юм [s | | senso | пэш omm 
Eme [ме [ow [юлє [wo | шше] e [wo | ш | eno 
зш se [ow een [wo | worm | eo [wo | mo | sme 
зш [ме [ow fra [ca | ome [onmes [en | oom | mem 
me [ме m pres |и | woo] mem [| mm [mn] 
[ime [ме [ow [reso [m | эз] me [m | cem | men. 
эю [em mw [mes [ae men | meer [mo [me | mem] 
me me (mw [мы [wy | ose [ mae [му [ шиш] ome 
me [wwe [ew ees [ae | omes | omen [wo | iss | samo 
юш [жю [ow [ем [wo | ome | anew [wo | ш mme 
pa [эш jme [me СИ ИС | ros pr mmm 
me [em [mw [mes [wo __|_ | onem [м | mem | meme 
[rise [өю [rw [eoe [wo [onem me [no И [яви] 
Em pee m ee [ы — ome em [o — mm m 
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ч ТЕ је te = 
T (sec.) (sec) (sec) 
use mes [mw [ем |« [e| mw | шш] eme 
зы me [mw [юм s | пже| eme | | eme | m] 
(зо [ме row [юм [so | om | sume [so | wis | snes 
ue [ме mw [юм [sm | ras] ems | as эзи 
iso [iomo frw е fso f ioa Го [о | sem 
CMEC 
pss [em [mw [mew [m | ume | зат fa | neo | mne] 
us [ме [mw [юм [we [| тшш] mm ne mem эти», 
эю [reo [ew [жм [so [шт] sams | [| Е 
ms [мә mw [жм s | ses mess [sen men 
frase [м» [mw [юм [s [om | em [s | вез | эзе, 
зо (me [row [юм [no | шш] ome [№ [otis | same 
pr [me (mw [юм [wn | seme зею[м [cem | se 
зв [м» [ew [nana [xr | ва | зв [+ | one энш 
зе [м» [row [юм [wo [| шшш] os [wo ЕЕ 
[so [nce |» [юм [we | won| oms | виз | эзе 
зә [мю [ew [юм [wy | isons] sonar [wy | пш] 3985 
mss mee [row |юм [we [ван [ aro [e [rae | men] 
use [ma [row а СТИ oem | nem [wa oen | emm 
[ms we [row _|сом ји __| ome ЕЕ СИ ИСЕ 
(зо [мю [эъ [юлт Га | зп мня ел | 3E 1 
usa [sm [mw [ео [м [ome зв | та | sem] 
pss [sm [mw [с [m | №8] зэ» | пы | зв 
Fuss [me [mw [к [м ОС Е О ОС en] 
[mss [me (mw [oor [ox | men зыш|ж | ns | or 
[mes [row [row [ore [or | wero | wom [on | sn жет] 
tus [sm [mw [ж= [ve ome es [ne | eme | S9 
зв [mm [m [nana [m —— И | sows m [| vase | ome 
[озо [ме |» __|взм [м | пы | зв [мт | ne | эше 
[= [ем [ex [ose эз»]с | вы | ии 


| 


17908 


E a d ial el = Hed ЕВЕ 
(sec.) (sec) (sec) (sec) 
me mes ew [м e | ws] mom јео | чыз] эш» 
Eme [mor [ow [юм [ww [oem [ ae [wn | ыш] ean] 
Eme [ми [з= [м [oer ene [aene per | emm | omm 
me [we [ow [в [we ОЕ [nme [wa | ome | men 
Piso [ome [ow [oor ® [wa О | ave [wa У | ann 
me [me [ow [rane m [пиз] эшз[т | mn эши 
me [ше [mw [mo [т onem | assas er [пзе | ame] 
mee [мє [ow moe [ea omne | am [en | rasa зш 
эз pen ew re [в om pm] 
mus pes ow reve [в oe | sm] 
me ee [mw [юм [т ome | rom ps ome | mm 
me [ме [ow [ran pen | woo] some [ca [мше em 
шо fmo [row [в or | isso wan [or | sam | юш 
ues [ме [ow [ran [ow | wan | ama | и [mem | me] 
жш we fom [ran [ow | was mm [ca [ mem | ms] 
[nes [ме [m [©з pu ЕТ — изе] me 
ы pue mw [mem [m | ase |н О eme | m] 
ш [em [m [eem [m | eso] mmm | өш mm 
[ree we [m [oes [wa | vaso] cmo s omm | em 
п [те few [oem [s S oro | ommo [S И этш 
[moo [ме rm poe [so | se | oe [o | m | эзе 
[ro [mm [mw [oem p | are | ame pr Е | a 
fae [ме [row | юв [or | vow | ono for 


16147? 24323 


137184 | 420319 


17909 


m I-II e 
(sec.) (sec) (sec) EE 
_ ae ICONE JE CICER MC OE 
[ово [ше [ew oes [wa — [ens | amem wa | шы] me] 
meo [ме [mw [юм [m | oso | ame [so | emm | m 
(о [non [ow [юм [so | roms | ons [so | 1E 3 
mee [noe [ow [oem [wy — [ee |_зико | wy | sro | эше 
Ems [mos [row [ем [wy — oem | ons [wv [ee | зати 
mes [mm mw [оем [wy | iste | ames per [ее] ames 
(эво [em [mw [mew [m [omes men [or [ m эзш 
[эже [noe [ow [юм [wr | wns | ans [wr | CT TE 73 
[ово [мю [къ [су [ar | ште] somo [ar | ae | ser 
mee [noo [mw me [so | sso em [so — [neo | 305] 
mee mes row [м |ю | woo | ase [so [ nm | asm. 
mee men [ow [een [so [nem | nes [so | вяз | eem 
СИ СИИИ isr | элет 
mss [ne [mw [юм s | | soe [so — | e| aso 
ово [мю [эъ [юм [ж [шш эыз]ю | ssw | sen] 
mes [мю [mw [юм _|=> — sso | on [so | inom | omn 
frase [мә [ow [ше [oa | won| om [ca | ише] ов | 
[mes em [mw [юв [or И ЕСИ oan] aes] 
[рез [ м» [ow [х= |и | wae] m [a — [mee | sem 
mes em qm pens [м — [nen | me [an [meme эни 
[без [тш [ow __| ата [a | nem | oon [ar | am | am | 
fee [эю [row [nee [wr [ee [ane per | иш ee] 
[mss [em [mw [воем [or | omne | senes [ox [ пля | змия 
mee [em mw [sor [or ЕСИ Е 
es s poe [юз [э F ee aeee o f pae [nn 
mee [ue [mw [mew [ox — | s | nnm [ox — ams | sew 
pee je jme |шҥ je [mn [an o | ne эш 
ue eem [row [aoe е [om mem po [oem mem 


17910 


Ir DEDE 

(sec.) (sec) (sec) Ec 
И Пн e УЕ 
Luise [avon [mw [ем [co | 655 | emm [co | wore | one] 
mee uw [ew [м [co __| ser] armen [co | vane | arn) 
mes sem [ow [ore [wa | mse] mee [wa | veer | aso 
[mso [ме [ow [эв [wa | vos | ass s [миз | aem 
шо [мк [re [юм [co | men зы [co [ CIE T 
Free pue fow [oes for [eem | nes [or ОЕ en 
mee we [row mors or | rose | ame [wa | cmm emen] 
mee [ме [ow Soom [wr | sso [om [e | eee | avi 
mee uw mw [жь or | eme nm fox | cem че 
mes pee [me [юв [o | sem | aem fio | | me 
во _|имо [ew [ore me | TIE CNN ie | aoe 
mes me [mw [ees |» | wom | ams pe | oem men] 
[mso fom [ew [oore fm __ ween Е СИ ИЕ 
mee [ме Sew [юв [wa ИСЕ [o [шз] en] 
Eme [mos [m [ом for | м p em [wr {| ome | mem 
Lus [м» [m [юм [wo | м [ эм |ло | mes | зы. 
pmo mes [mw [юм [ът poem me pe | ees | 3999] 
pues [mo [mw [ем [wo | шз] ae po | ише] зат 
mes [mon [row [ee [oo | ome | orme pe [cmm | ms] 
[mes _|љог [rw [ем [no poses | 36m: pe | emen | me] 
pues [ме [row СИИ СА И [ome pr | cmm | ea] 
mes [noo [ew [юм e [эши] n [ww | cime | s] 
pues pem [row foom [so | eem | nm [so | nie | mee] 
pue [мв [m [юм [e | nem mem pr | omes | 399] 
(mso fme Seow foom for | И эмит[мт | ese | эшн 
me [noo ew [oom for | ee mee [ar [omm | mmm 
жы [noo rw [жм [rw | шш] een [ow | өө | оз 
со (md SESS I 
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E = Э Ба SS 
` (sec.) (sec) (sec) 
mso fmo Seow foom [no | rse | знаю ао | 3E 
[meo [meo [mw [mem [or | vss] eee [ox | шнш | came] 
ова [мо [ow [млм [or | пзш mse [ox | vows эшш 
пол [ме ow fraso м | oan] вю јм | om | вв] 
ова [me [mw [емо [m | eem ane [m | cem ens] 
[mes me [mw meo [m | em p emm | cem | awn 
[тоз [ми ow mem [m | row] sous|m | тиз | sm 
єз me [mw [шу [m [ose | sem [m | тв] mee 
з [мш [ow [юле |и [ | sem m em | sm 
ова em [mw mew m Т mes | | nes | ames 
[mas me [mw [юм [oo | wow] зв [eo | cem | m] 
ues me [mw [rasu [om [ пеш] эе por | mmn 30s 
[ues [ме few mes [m poem зам | | эп» 
us me [mw rem [wa И [ e [wa | cm | ume 
Lus _|имо [rw [юм [т [ome | omne ur | mem | me 
[mes (e [row [mew [m | won| ee | ora f ат 
Fes um [row [юм [az umm menm | пою oon 
з» [мө [= [жм [oo | oers ии [с | эю] зи] 
use wo |» [имле м | яве ая [mc | oem | mene 
[mus me _|еж [шю [m [oem [em [m | өн] mm] 
зе me (mw [em |а ЕСИ | com [me] 
uus me (mw [юм [wr | aes | omes wv | cene | 3955] 
[uus we [mw [mes [wa | wos] e [we | | en] 
о [ow [row |юм [ex [ams [vm [ae [es | ==! 
таг [roo [ow СИ СИ wan] anon foe | sim | ono 
uas meo [ew [юм [ww | м | amas [му [ше | omes 
пао [meo [rw [orm [wr cene | one wv | en | amne 
ә [nee m me [rr me mem [у n on 
ma [ne [me [шн er [er [ra for Emme 

mes [me meme [а | 3 | зие ја. [mem mes 
e e m ee oen ІСН ЕЕ 


t > 
5 2 


2 


uA 
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ж [== Е Ба 9 
(ѕес.) (ѕес) (sec) 
Less [mes [pw [ем [wr __ шш] seo [or | пов | ms] 
use [me (mw [nana |ки poene | we [ec | ва oe 
ECT E WB ECCE CRISTUS | 

мо [mw [юм [co eme | see [co | cene | ms] 
Toca [rom oom [ex [ts] ams [а С Е 
CM a NC THE СИ ЕТ | зима 
usa sm [mw [mes [wa | во | amne wn | emm | за 
ПЕРА Ss Em CN C IKE аа 05 

[wa [mw [wes [wr | roan] ase [wr | тже | me] 
Es en [oes [e — m ome [e — om e 
м [mw [ж= qu [eme | em [| cnm | se 
м» [row [юм [ww | вы | sms [мн | roam | эше 
CON RM 0А СЕ Ела Е ЕЗД Е 
ас еа 
Fuse (mee [row [рем [мт [eme зано [wr | tem | зае 
зе [еш [row [orm [or | aoo | enim [wr | пәп] ae] 
зо [mo [row [orm [ro | пазе | ame [wo [an | зен | 
[isso [me [mw [юм [no | iese | se [vo | вый | mes] 
mss [м» [row [юм pe | wane ЕИ Е 
us mes [ew [oor pe [eem ms [wo [eme | ms] 
с LC Еа RC CIRCLES 
s [see [mv [sex fae НЕ [nee es ИП ТИЕТ 
uso [em [ow [meme [a [eme | eee [a | nem эзи 
use (mes [mw [mew [so | е] seme [so | umm | ees 
зе [мв [mw [юм [т [omes | aene per | ивы | e| 
оо о [rw [oou |а| 1E [5 | IE 
то [mo frw [orm [so | wm | зат fso 10877] 
л хуу eee ве ва 
[зо [мә [row form [so | ваз | зета [so | з» зат 
пзе "mes [ew [poem [so | smo | ame [so _|_виз ээн. 
б с Чил АВ ез. 


2 
ра 


o уч in a 
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